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npeflMC/iOBMe 

I la COBPQMHHHOM pwHH6 atnoMOdiineit MM BMflHM orpoMHde HOMWecreo MoneneA, Koiopue or 
rlH'iaiOlCB BBBHBMOMMBM. tOXHHMeCKHMH xapilKIepHClHIiaMM, LIBM0A tt T. «. OAHB H3 flpMMMH 3TOfO 
MHoraoOpaatm — wecman KOMKypeMtiMfi MWKfly c|mpMaMii-tt3roTOSHTeniiMii bbtomoCviubm flnn 
npMB/ieioHHB noteMiiiianbHbix noKyrtareneA npOMSBOAMrenM aer 0 M 06 wieA crrppMniCT npeflno- 
MMTb npoflynumo. MBKOMMa/ibHO ynoBnetBopsiomyo aanpocw orflenbHbix rpynn noTpe6ntenen. 
a raione conpamn. bpbmb pa3pa6orHn hobmx MOAeneA, e i(OHCipy«i»Mio Koropux sanWKeHU pan 
donee nepeAoawe iexHH‘iecMiie peuieMpn. Dpi! biom coBepuieHCTBOBaHne coBpeMOHHbix asroMO- 
6nne» iipOHCXQAi" no o6upim 3anoHaM, onpepenneMbiM 3 kohommh6cbmmm. 3«onor«'iecKHMti 
h counant'MbiMP npn-mnaxm. 

ABIOPbl KIIMTH. COipyAI'HK" HBlJieAPbl aBT0M06i«ieA MOCKOBCKOfO aBIOMOSHObHO-AOpOMMOrO 
micTMiyra irocyAapciBewioro leXHHMecKoro yMMBepcvireta — MAflU-rTy), nposenH anann3 non 
npvMipiP CDBpeMeHHMx aBT0M06Mnew. flana mx KnaccwtiMKauMB, cibopMymipoBaHbi tpe6oaaHMB 
ii amoMoSunnM m hx y3naM, na npwMepe KOHKpeiHbix o0pa3poB paccMOTpeHbi npepMyuieciBa w 
HBAOciat«M ManOonee nonynspMbix rexMWHecKWX peuieHMii, 

Kmira COAGPMM! Kpaiayio ncropmo nocioHHHO cosepuieHcrByiomeBcs kohcipvhpmm astoMO 
OunR h nyiH ee AanbHeMiuero paaBBUin. 

Kmira nannercn yseOHMM nocofiiieM flim cryAemoa rexiiPHecKiix cneuManbHOCTeii aBiOMO 
OmibHbix 8y3oa npM loy'ieiiMe Hypca -Ochobw kohctpvkuhh aaroMOfmnn- — HaManbHoro 3Tana 
npoijieccHOManbHOM noAroioBHM. Mower Hcno/ib3oaaTbcti abb Hypca -TexHHKa rpaHcnopra- a paMKax 
ofiyHeHMB 3H0H0MMCI0B m MeHepwepOB aaroMo6enbHoro npoipHnB a ay3ax, a raMwe s cwneMe 
cpeAnero ripoipeccuoHanbHoro o6pa30BaHMB. 

Bwecre c tbm, nonynnpHaB cjiopraa h3aow€hhb Marepwana noaaonBei HaAearbCB. mto KHura 
Mnwet 6biib none3Ha aceM, kto MHTepecyetcB KOHcrpymrMBMM coBpeMeHHMX aaT0Mo6nneA. 


3aa. KaiJieApoH a BWM06>inen MA/)M ( IT/) 
D■ T. npotp. A. M. Mbbmoo 
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He/ioaeMecTBO oo ece ape- 
Mowa acnano bo3mo>khoctm 
ahp neoeweiucMHB mb 6o/it>- 
UIMC paCCTOBHMB. 33TP3MM- 
B3P H3 3T0 MMHMManbHOe 

bpbmh. nepBOMasam»MO 


06iMne 
CBe,qeHMfl 
06 aBTOMo 6 n/ie 


Anfl 3TOro Mcno/ib30BanMCb 


mnaoTHwe. no 3 >He crarm C 03 - 


ABBBTbCP MexaHMMeCKHe 
cpGQaea ahp nepeao3Kn nio- 
aeii m rpv30B no 3BMne. ho- 
Ae m B03Ayxy. B nauiy snoxy 

H3H60nee MaCCOBbJM M336M- 


MbIM TpancnOpTHblM cpeflCT- 
BOM PBOPeTCH aBT 0 M 06 Mnb. 


§1 


MCTOPMfl PA3BMTMR KOHCTPyKUMM 


AeroMo6mib — Ha3eMHoe 6e3penbCoaoe Me>8»HiecHoe rpaHcnopiHoe cpepciBo. npnaoAHMoe 
a aenciBHe co6ciBeHHbiM ABiiraieneM » itMeiomee He MeHee Herwpex Konec. B pnfle cnysaeB 
« aBi 0 M 06 i«ndM othocst h TpexKonecHbie rpaHCnopmuo cpeflciBa, ecim M co6ciBeHHafl Macca 
npeBbtmaej 400 nr. 

3anac mctohhhh 3 3>ieprMH nns pa6oiw aBiirarena Mower HaxoAMtbcn HenocpeaciBBHHo Ha 
aaiono6nne (tonnMBO b Sanax. anempn'iecKan siiepriio rnroBbix aKxyMy/mTOPHbi* fiaiapen) mi6o 
noABOflHibcn ot crapHOHapHbix yctpoClcTB (HOMTaiiiMan ceib TponneSifiycal. 

nonbiTKH coaaaHHS OeanowaflMbix -caM 06 ernwx- SKiwaweft npeAnpamiMamicb HaniiHaa 
c XVII b. Ha pHC. 1.1 H3o6paweHa TpexnonecHan noao3«a c napoBbiM ABiiraieneM. coaAamian 
BoeHMbiM HHweHepoM Hhhoab KxJHbO bo ®paHUHH B 1769 r. riapoBao Maumna, pa3BHBaau)aB 
MouiHOCTb o«ono 2 n. c.. pacnonaranacb Ha nepeflHeM Konece h noaopamiBanacb BMecre c hmm. 
ri0B03Ha Morna nepeaoamb flo 31 rpy3a co CKOpoctbio 2-4 km/h. npH ABiiweiiHH rpeBoBamcb 

Haciwe ociaHOBHH flan noflaepMaHiin orHB 
a lonne, hio6w nocroBMMo ofiecneHHBaTb He- 
o6xoahmoo aaB/ienne napa. B le roflw awina- 
*h c napoBbiM flanrateaeM He MornH KOHHypM- 
pooatb c ry*eabiMM noB03KBMH h noatoMy 
ne nonyHM/ii* unipoHoro npHMeneHMu. 

CmyauHfl npHHUHnnanbHO HaMBHHftacb 
nocne C03ABHHH ABHrarens BHyipeMnefO cro- 
paHHB (ABC). B 1859-1860 rr. ®paHuy3CHMM 
MBX3HMK STbCH /leHyap nocTponn nopumesofl 
ABHraionb. HoropbiH paSoian 3 a cnei cwnra- 
hub B uumiHAPe caemnbMoro ra3a. ripaaAa. 



PHC 1.1 3HHna* HMKOAB KlOHbO c napo¬ 
BbiM ABHraieneM 


8 











Pile- 12 riepBbie anTOMoOMPH: a — Kapna Bcxua; 6 — P>T/tH6a AaHMnepa 


noHcrpyxuxq ia«oro pBiiraTenB 6bina 6miwe « napoeox MauniHe. ism « M3BeciM0My msm PBMra- 
renio BHyrpeHMero cropaxMB. Bonee yaaiHyio xoHCtpyKuxio naMraienn coapan e 1876 r. a TepMa 
mum HMitonayc ABryct Otto. flopuiMeBox raaoBbi* paHrarenb Otto pa6oTan no HeibipexraKTMOMy 
UMKny (ophh pa6oMMM xop nopuiHo m Tpu noproroBHTenbMboc). cMecb ra3a c B03pyxoM cmMManacb 
a uiwMHape nepea BOcnnaMeHeHMeM 3ananbnoM oBesoA. 

PeanbHo npMMeHMTb ABWarenb BHyrpeHMero cropaHMB Ha KoneCHOM aKHnawe yaa/iocb nnuib 
nocne nopeaoaa ero c ra 30 Boro ronriMBa «a MMPKoe HeitiTqMoe ( 6 eM 3 HH). 3acnyra b co 3 aaMHH ra 
koto aBMfaTenn npMHaflnemMT roinH6y flaAMnepy. B1885-1886 rr. HeMeuHHe MHweHepbi r flaAM- 
nep h K. 6eHu HeaaBHCHMo apyr ot apyra aanaieHToaanM hopbchm c aanrareneM BHyrpeHHero 
CrOpBMMfl. KOTOpbie H npHMSTO CMMTaTb nepBblMM B MHpe BBT0M06Mn<lMM (PMC. 1.2). flBMrarenb 
flaAMiiepa HMen nacrory spauieMMB b 4-5 pa3 awuie, mbm y ro 30 Bbi* aBHraieneA toto BpeMeHM, 
mto npH paBHOH moiuhocth no 3 Bonnno cyuiecTseHMo CHM3MTb raSapHTbi m Maccy aBMraTeBB. 

Hanano hctophh pocchhckoto aBTOMo6MnecipoeHHB nonowMii aaT0M06nnb, nocipoeHMbiH 
neiepeypwcKHMH npoMbuuneHHMxaMM E. A. PiioeneBbiM h (1. A, ippeae b 1896 r. (pnc. L3). 3 kh- 
naw mm en OBHouKnMMppoBbiH HeTbipexTaKTHbiM aBMrarenb k mot paaBHBarb CHOpocrb cBbiuie 
20 km/h. flBHraienb HMen psa TexHHsecKnx Hoauiecra: snempHnecKoe 3BWHraHHe, cbeMHyo ro- 
noaKy uMOHMflpa. CMa3«y fleianeA no p paaneHMeM. 

CnpaBeanHBOCTH papn Haflo OTMenm.. hto b HOHue XIX — Hanane XX e. c 6eH3MH08bi- 
mm aaTOM06HnBMM ycneujHo KOMKypKpoBanM asTOMoeMOM c aneKipHHecKHM h naposbiM 
npHsoaoM: Obino co3flaH0 tt Bbinyc«anocb flociaTPHMO Sonbuioe hx KO/iMHecTBo. Ho npenMy- 
mecTBa HBC npnsenM « TOMy. mto nocreneHHO (nocne 1910 r.) Sfainycx anetapo- n napoMO- 
6MneA coKpaTMncd po MHHMMyMa. 

flapoBbie neraoBbie 3 btomo6hiih ipHpMhi 
CreMBM, yani h JXoCm a CUJA npOMaaopMnMCb noce- 
oeaHMbi 30-x ropoa. 8 Ahtjihh napoaue rpyaoBMKH 
®oneM h CeHiHHen BbinycKanucb k b 50-e ropbi. 

B uenoM npHMHMOfi npeMpatpeMHB hx npoM3Bop- 
c'sa crana pa«e He cronbKO MM3K3B shohomhh- 
"ocib, cHonbKo SKcnnyaTanHOHHwe neypo6cT8a: 
naniMA pasorpeB Koma. cnowHocib KOKipom 3a 
' xnoeoA ycranOBKOM. aauepaaxHe nopu smmqA. 

Ko»eu XIX — Masano XX B. xapanrepM3y 
■J1CB HBMBnoM npoMbilunenHoro niK>H3Bopcr 
aa aBTOMoOMnen so mhoth* cipaHBX Miipa. 

6 Poccwm cpepH ppyiHx npoM3BopMTeneH Man- 
6onee npynHbiM B tot nepnofl sensnen aaio 








M06nni>HM« omen PyccKO&aniMHcKoro aa 
roiiNOio Winona b Pure. B ofiiiiGH cnonmociM 
npopnpmmre c 1909 no 1915 r, awnyomno 
Oonee 800 BBTOMofnineH mbokm -Pycco-Banr* 
nna'H'MMBK wope/ieA Ipao. 14). 

KOMcrpywjMB 6onbuiHHCrea aaiOMoOMnefi. 

Bbinyc«aeMW» s jtot nepMop. iiMena o6wae 

TOUHMMBCKHC PBUieHHB; 

— neiwpexMoneeMHM (payxocHbiA) sKMnam, 
nepeflMiie noneca ynpaanneMbie. — 3ap 
HMe. Bepvuiae Koneca 6wnn octiacueMbi 
nHG8MaiHnecMMM» uiHHaMM; 

— MecvmnM snaMCMTDM aaT 0 M 06 Mnn HBnnnacb 
pawa, a nepepHeii nacin KaropoM npopanbHO 
6wn ycraHoanen MHorouMnnMppoabiM pan- 
raienb BMyTpeHaero cropaiiMfl; 

— rpaHCMHCcan cocronna M3 cpptiKijMOKHoro cuenneHMB. ophoto mbm HecKonbHMx 3y6natbix pe- 
ayKiopoa (Taawe npHMemmucb uennwe mom peMeaHwe nepepann); 

— pyneaoe ynpaaneHMe aumoiano a ce6n pyneaoe noneco, xoiopoe nepea pepyKiop 6bino cbb- 
aaHO c rtepepHUMB noaopoTHbiMH KonecaMa. UIkbophm npaBoio H neeoro ynpaanneMbix ko- 
nec coepiiMiumcb tuapnapHoii pyneaOM TpaneuMeH, 

MHorne npMHUHnaaJlbHbie peuieHns. aanomeHHbie 8 noHCTpynuxio aBT 0 M 06 Mim a re ropbi. yc- 
neuiHO npHMeHBioTcii m a nacrofluiee BpeMB. 

CpepwMBano pa3antne aaroMo6MnH3auHM a y«a3aHHbra nepaop to. mo BbinycKaeMbie aaro- 
mo6hmm nuerm Bbicoxyio ueMy npii hm3koh MapewHOcrii. Ohm npMo6peranMCb na6o cocronrenb- 
HblMM mOPbMM, J1MI50 PPB OCMauieHMB apMMH. 

HaxanoM waccoaoro BbinycKa aBT 0 M 06 nneM mowho CHMtarb co3paMae aMepMKaHCKMM npep- 
npMHMMareneM reapa ffloppoM ypaiMOM KOHcrpyKuMM aaT 0 M 06 ann -Ford-T- (pac. 1.5) M npMMBHe- 
H«e aim ero c6opaa c 1913 r. cneiiaanaaapoBaHHoro MOMBeMepa, mto no3BonMno pe3KO yaenM- 
HMib oGbexibi Bwnyc«a m, nan cnepcraae, CHM3Mib ceSecroaMocib aBTOMOfiann. 3a 19 ner 6bino 
BbinymeMO CBbmie 15 mhh arax aBT0Mo6ane&. ABroM 06 Mnb cran aocryneH rpawpaHaw co cpep 
mmm aoctatKOM. Mowho cMa3aib, mo hmghho rorpa aaTOMo6Mnb m 3 3K30TMiecM0M MrpyuiKM npe- 
Bparancs a MaccoBoe tpaHCnoprHoe cpepciBO. 

BawHOM aexoM a mctopmm aBioMo6MnecrpoeHMn nanneicn Haiano npaMeHenan Ha aaroMOfiM. 
nnx panraienn BHyrpeHHero cropanMn c BocnnaMeHeHMeM or cwamn. flaHHUM ran pBMtarenn 
6un aanareHToaaH HeMeiiaaM MHweHepoM PyponWroM flaaeneM b 1892 r.. ho Ha aoroMo6anflx 
(B nepaye onepepb rpysoBux) aaaenb aa nan cepaaKO ycTaHaanaBaibcn a 20-e ropw XX B. (pmc. 1.6). 



Pmc. 1.4 Pycco-Bam K-12/20 



Phi., L5 nopauM MaccoBuiii aBtOMo6anb 
Ford-T (ClUA) 


Pmc. 1.6. TpyxoBOH aaroMoGanb c pa30nb- 
HbiM paMrareneia MAN 32c, 1924 r. 
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neiWOO c HOiiua 20» roAOB ao Manana BtonoVI Mtipouoii boiihw <apanteoM30Banco coaep 
lllf-HC 1BOBBNMOM OI/lG"bMbl« CHCT6M aBT 0 M 06 MBB. yaenHHeXMSM MOUlHOCfM flBMraTe/ieit M CKOpo- 
(K»it naHMSHim, ®MDMW'H3fOTOBBtemi 3MonepxMeHTMpyioT c mbciom pacnonoweMMB flaurarona, 
r. yr.ipoBc'BOM nonBecmi m ipaHCMiiccHa. no 3axa3y apMMii co.iflaoico Miiorooeiiue asTOMOfiM' 
mi. a tom nucnp iioowiuoiiiioA npoxopiiMixni. KoMCtpyxuMH aaroMo6nnox paairnnHoro Ha3Hane- 
-ho -a-HHaiciT iTyiuecraeMHO owHiarbca flpyr ot apyra. 

Hocne SropoH mhpoboh Bomibi (b 50 — 60-e rr.) npoH30uiao pesKoe y887IHXe«Me oSmmob 
B binycHB aBroMo6Mneti. 

PfBrtniOLIIIOHHbIM PBIUBHHBM TOfO BpfiMBHH 6bUI0 MBCCOBOe npHMBMBHMe B KOHCTpyKlIIIH ner- 
noBbn aB iomoOhhbii h aefoOycoB Hecyuwx (6e3paMHbix) i<y30B0B. 3ro noaeo/inno o6narMHib aB- 
I OMOflMBb. 3KCnBpHMBHTHpOB3Tb C (tlOpMOH Hy30B3. paCBOBOWmb flBHraTBBb BOnepeK aBTOMOfiM 
nil. raenaTb BeavuinMM nepeaxxe KOBeca m t. a. 

Ho pe3«oe yBemrie-He Koniviectsa aBT 0 M 06 wBBH npMBeno h h HetaniaHbiM nocneacTaiioM: 
noBwcMiiocb mhcbo noniPuiMx ii paHeHbix «a aoporax. 3arpB3HMnacb OKpywanmaB cpeaa. crane 
ouivmaibco HexBaraa yrneBoaopoaHoro TonnxBa. 

flBB yMBHbUJBHHB TSmectH noCaeaCTBMM MacCOBOH aBT0M06MBM3aUHH (JuipMbl H3r0T08HTenH 
noa aaaaeHHeM o6mecTBa h rocyaapctBa ctanM bhochti, b KOHCTpyxuMio cyiaecraeHHbiB ii3mbhb- 
hub. Mowho npociieflMTb Tpa arana coBepuiexcteoBaHMB MOHCtpyimux aaT0M06nBe(r: 

1 noBbiuiBHwe KOHCipyKiHBHOH 6e3onacnocTH (c Manana 60-x roaOB). 

B 3TOT nepiioa Ha aBTOMoenae craBM npHMeHHTbcn peMHM 11 noayuMM 6e3onacHOCTM. 6e30- 
nacHbie cieHBa. aayxHOHrypHbie ropM03Hbie CHcreMbi, yaaponornomaiowMe 6aMnepbi h t. a. 

2 . yMeHbUieHMe pacxoaa ranBHBa (nocne HeitmiMbix kphsmcob 70-x rofloa). 

B 3to apeMo Maaaaacb 8opb6a 3 a CMxweHiie co6craeHMoS Macon aaroMofiviBB, npHfla—e 
any aspoflHHaMHHecHMX ipopw. CoBepuieMcrByeTcn KOHCipyxiiMR aBMraTeneii. ujmh. Hccneayeicn 
Bonpoc npilMBHBMHB aBbTGpHSTHBHbIX (He HeipTBHOrO npOHCXOWfleHHB) BHflOB aBTOM06HBbMorO 
Torumaa 

3. VMeHbiueuHe HeraiMBHoro bbhbhmb Ha OKpywaioiuyio cpeay (c cepeanHbi 80-x roaoB), 

CoaepuieuciByercfl p36ohhh npouecc flBHraieBB, npiiMe-moicB paanxnHbie ipHBbipbi h HeXT- 

paBH 3 aTopbi oipa 6 oraBiuHx raaoa. yMenbiuaioiMHe oGbeM apeanbix BbiOpocoB aBTouoOHBB. 
3 a Cner pa 3 BHHHblX KOHCTpyKTMBHbIX peUJGHHH BBTOMOOHBb CTaHOBHTCB MeMee UiyMHWM. B 03 HM- 
Kaei Bonpoc o npMcnocoeneMHOCTM MOHcrpyuuHM 3 btomo 6 mbb k nepepaSOTKe (yrHBH 3 auHM) noc¬ 
Be npeMpauieHMB 3 xcnnyarauHH, MccneayiOTCB SHOBor-necKH nacrbie innw chbobibx arperaroa. 

OpraHH3apMB MaccOBoro nponaBoacTBa aBT0M06nBe(i b Hauieii cTpawe npiuoaxica Ha ne- 
pnoa 1932-1941 rr. h CBR33Ha co ctpoHieBbcraoM HmxeropoacMoro aBTOMo6HBbHOro 3aB0- 
na (Hbme TA3) h peKOHCipyuuMep MocHoaCHoro 3aBOfla AMO (HbiHe AMO 3H/I), TA3 BbinycTian 
rpy308bie aBroMoOnBM TA3-AA « Bernosbie TA3-A (PMC. L7), mockobckmh 3aaoa — rpyaoBbie 
3MC-5 (phg 1.8). 




Phi: 1.7 TlemoBOH aD!OMo6.iBl. TA3-A, 1932 r. Pmc. 1.8 AoroMo6HBb 3MC-S. 1933 r. 
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PMC. 1.9. OieiociBeHMbie neraoBbie aBTOMo6Hna 50-60-x rr.: a — TA3-M20 -no6e«a-, 1954 r.; 
6 — 3A3-965,1965 r.; b — TA3-21P -Bonra., 1965 r.; r — Mockbhm- 407, 1959 r. 


B roflw BeaHHOli Oie-ieciBenHOM bobhw a nocne ee OKOHuaHaB 6bimi Baeaenw B ctpofl acmwe 
3aB0flbJ B ropoaax ynbHHOscae |yA3). Mhhckb |MA3). 3anopowbe (3A3), KpeMeanyre (KpA3), Ma- 
acce (VpanA3) a 7. fl. Pa jbgpm/t taaccoBbm BwnycH neraoBbix aBioMOfianea aa Mockobckom 3a- 
aoae ManonaTpawabix aaiOMoSaneil M3MA {Bnocneflcreaa •Mocxsm-). HBxoropwe MOaena ner 
kobwx aBToMo6anew 3roro nepaofla aaoepaweHw Ha pac. 1.9. 

Pe3Koe yBenaaeaae oObeMa Bwnycxa oieiecTBGMHbix aBTOMo6anea caa3aao c BBeflenaeM 
b CTpoa b 19701. BonmcKpro aorOMo6a/ibHoro 3asoAa (BA3. r. Tonbsna) a ayrb noawe KaMcuoro 
o6bejiHHeH«B no npoassoactBy 6onbiuerpy3awx aBTOwo6anea (KawA3. r. HaBepewawe Hermw). 


§2 


ABTOMOBM/lb M COBPEMEHHOE OBliJECTBO. 
TPE60BAHHB K KOHCTPYKHMM. 
3AKOHOflATEJlbHblE OrPAHMHEHMB 


COBPBMeaaoe oBiubctbo neBojMowno npenciaaaTb 6e3 aBT0M06ann. B laape laa 2004 r.| ewe- 
loaao npoaaaoaMTco 

— cawuie 42 M/ta aeraOBWx aBiomoOHneft; 

— OKuno 5 mum nei'aax pa3Bo3Mbi*aBio®yproaoa; 

OKono 1.5 Mnn rpyaoawx aaroMofianea. » 3 aax 780 two. mwenHX rpy3OBa«0B; 

— cawuie 240 tuc. aaioOycoii. 
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MMOioMiinitwoHMWl* aBTOMofixm,m.m puhok xapameDH3yeiCH sHOHMTenbHUM HOOHMectsoM 
upOKjBo/iH'eneP bStomoGhwh, MHiirooGpaaHeM KOHcrpyHiiHi*. co3paM..w< ana Hcnonb3oaaHHq 
6 pasDNMMMi ctpcpan ne»renbHOcnf Menoee«a: nepeaoara rpyaos h nacca*Hpoa aaiMBHOe npo- 
aeflPBMP nocvra. AaiowoGHnn Mower Ginn. ripe/iMeroM MaccoBoro noTpeG/iemia cpoactbom ana 
3BMRTM9 cnoproM. iiocMTeneM paamviHbix bhaob Boopyweniw tt T. fl. Ha nepBbifi aarnufl, mmotoo 6- 
P63HC cipep npMMeHCHBB H 3ana-1 HOtopbie nonwHbi pemaibcn c noMOuibio aarOMoGHna, npi-BO 
am k «aotnnioHV paaaniHio aBioMoOHUbHWX HOHcrpynuHH, B ae«cTBnienbnoc™ aBTOMaGnnb- 
iibift mhp wiiseT no .'Iocjsto'imo wbctkhm npaBnnaM, m. MTo6bi noHBtb 3 tm npaaH/ia. Hapo cwa-ia 
xa pa30fipaibcii. KaKHe ipe6oBaHHa npeabaanaioTcn k KOHcrpyxuuH aBTOMo6Hna h kto six ipe- 
eosaMMB BMABiiraeT. 

Tpe 60 B 8 HHH K KOHCtpyHUMM COBpBMeHMOfO aBI 0 M 06 n<lB 8b>ABHtaiOTCH CO CTOPOHbl 0(5uieCIBa. 
Bnaaenbiia a H3roTOBHiena aBTOMoGMna. 

OGuiecTBO 06 ecnOKoeH 0 re*. mtoGw aaTOMoGurib He npeacrasran noBbiweHHOH onacHociH 
ana moaefl, He 3arpfl3Hnn apeSMepHo OHpywaiouiyio cpeay. 

Bnaaeneu aBiauoGHna wenaei, HTo6bi oh caM. ero naccawMpbi hbm rpy3 GbMH fibicipo. 6e30- 
nacHO h c HanMeHbiuHMM 3aTparaMH aoctafineHbi k nyHKTy H a a hbh e H h a. npM btom coepeMCH 
MbiH aaroMoBHnb ao mhothx cnysaax paccMaipHBaercB enaaeabueM He TonbKO Haw TpaHcnopi- 
Hoe cpeacTBO. ho h wan MaTepnaabHbiH npeaMeT. KoropbiH aonweH aocrasnarb eMy BcTerwaeCKoe 
yaOBOBbCTBHe CBOMM BHBIUHHM 8HA0M. OGeCneMHBaTb KOMIpOpr npn HCn0Ab30BBHHH, (lOABBPKH- 
Baib vposeHb ero 6narococroflHHB h t. n. 

npoHaBoameab aBroMoewnfl. yMHtbiBaB ipe6oBa»nB oGmecTBa, cipeMHicB npHcnoco6HTb 
KOHCipyMuHio aaiOMoSHns k wenaMHBM 6yayuiero anaaeabua m chmshib ce6ecioHMocrb ero npo- 

H3BOACTB3. 

Ha stane ripoHSBoacraa H3roroBHrenb Tan*e npeabBBnBei rpe6oBaHHB cooraerciBHR paa- 
paGoraHHoA KOHCipyKUMM rexHonorHsecHHM bo3wowhocibm 3aaoaoB. nareiiTHOH BMciorw naae- 
nna h npoH., noaBonBKimMe oeecneHHaan. a KOHenHOM Htore HOHKypeHTocnoco6Hocrb Bbtnycxa- 
eMWX 3BT0M06HneH. 

HpoMe toro. rpe 60 BaHHB r KOHCTpymiHH cyuiecraeHHO 3aBHCBi oi ycnoBHH aKCnnyaiauMii, 
t. e. Ha kbhhx aoporax, b Ka«HX KflHMarmecKnx aowax 6yaer aHcnnyaTxpoaarbCfl aBToM 06 nnb. aa- 
khx naccawnpoB ran KaKHe rpy3bi npeanonaraeico nepeaoaHTb. 

CpaBHBHHe aecoMOCTH TpeGoaaHHii, BbiAsuraeMbix o6meciaoM. anaaenbueM. HaroiaBMte- 
neM noKaawBaer -no tpe6oBaHMB nepaori ciopohu o6fl3aTenbHbi ana BunonHeHi-o h oipameH* 
a rocyaapcTBeHHbix HopMaiHBHwx anrax (aaHOHoaarenbHbie orpaHHMBHHB). flpoiHe ipeGOBaMHa 
M kohctpvkuhh aBtoM 06 MiiB AHKryeT GypyiAHH anaaeneu, noHynaa tot aBTOMOGunb, KOropbiir yao- 
aner80Pfler ero ipeGoaaHHaM a HaH6onbuieH cieneHH. Tpe6oaa»HB H-jroTOBHTena k KOHCTpyHUHH 
RBnaioTCR BTOpMHHbiMH. t. e. HanpaBneHbi Ha yaoaneiBOpeHMe rpeGoBaHHH Kan mo*ho Gonbuie- 
ro M»cna 6yayuiMX anaaenbueB- 

ABroMoOxnb. b HanPonbUieH creneHH yaoBneTBOpnioiuHH TpeOoBaMMBM Bnaaenbira. ofiiaecr- 
Ba h H3roT0BMienfl. CHHiaetcit HaaGonee 3-y-peKiHBnbtM h KBHt-CTBObHb-M KaaecTBO aaTOMOGHnfl 
onpeaeriBeTCB coaoHynHoerbto ero cbomctb. onpeaenatoianx cnocoGHOCTb yaoBneiBopnib 3apaH- 
«bM TpeGoBaHHBM b onpeaeneHHbix ycnosHBX SKcnnyatauMM. 

rionpo6yeM pa3o6paibCfi a tom. KaKHe cbohctbb bbtomoGhtib onpeaenmoi ero KB-tectBo. 

8ce CBOHOTBa aBioMo6HjiB moikho paaGHib Ha tpn rpynnw: ipyHKnHOHanbHwe. noipe6Hienb- 
CKHe h cBoHcraa oGiuecrseHHoa 6e3onaarocrH- 

©yiiKUMOHanbHwe cBoHcroa onpeaenawi cnoco6MOcrb aBtOMOGnnB aipipeimiaMO a* 
nonHBTb caoio ocnoBHyro iliy-'KuHto — nepesoany nioaew rpy30B, oGopyaoaaHHH, t, e. xapaK- 
iepH3yor aeroMOGHnb -ok rpaHcnopTHoe cpeacTBO. K 3T0« rpynne CBOPcra. B kbcthocth. ot- 
hocbtcb: 

- rarOBO-CKopocTHbie cBoficrsa — cnocoGHooib aBHtaTbCB c bmohoU cpeaMOH chopoctiho. mm- 

TeHCHBHO pa3roMBTbca. npeoaoiieBaib noflbCMbi; 
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— vnpaanMMor.n> m vcra«miaocib onocofinocn. aaioMoOHns n3MaM»tb (ynpaaimeMOflii.) him 
nOAMPMMMib nocroBHMWMx (ycroB'mBocib) napoMeipN Jiunweimu (CKOpoorb, ycHopoHMe, 
sAMewaHHe. HanuaaieHMi! ABumeimn) b cooibbtctbuh c abUcibhbmm boahtgaa! 
iqniiMBHBB BKOHOMMHHOCib - fiyteBOft pacxoa TOnnHBa B 3aflBM»wj ycnoBMBx aiicnnyarauiM; 

— MBHeBpeiinocib — cnot.o6HOCTb flaxwoHun mb orpaHHiBHHMX nnouiaaax (iianpuMap. Ha y3«M« 
ynnuax. bo paopax napHimrax); 

MpoxoflMMocrb - BoaMuwHocTb flBMweHMB b iBwenbix flopomHbix ycnooMHx (ewer, oacnytHua. 
npeofloneiiiie BopHbix nperpap h i. n.| h no 6e3aopowbio; 

— nnasHOCib xona — cnocoGHOcib bohwchho no hbpobhmm aoporaM npn ponycrHMOM ypoane 
0ll6pOBO3fleMCIBHB Ha BOAHieOB. naccaiHMPOB H Ha CaM aBT 0 M 06 Hllb, 

HaaewHocib — 6e30TK33Haa SKcnnyarauMB. pnHTe/ibHbm cpoa cnywGbi. npHcnocoGneHHOCTb 
h npoBepeHMio texHMMecHOto o6cny«HBaHMB h peMOHra aar0M06Hnfl. 

KoMnnenc norpo6MTenbCKMx cbohctb xapaiaepHayeicfl cnocoGaocTbio ypoBnerao- 
pBtb ipe6oaan.m B/iaae/ibua aBioMoGwifl {BopHrena. naccawHpa). He c8S3aHHwe neno- 
cpeaciaeHHO c 3<M>eKinBHocibK> SbinonHeHMo ipaHcnoptHoro npouecca. B aroM cnynae as- 
70M06Mnb paccMaipHBaeicfl He nan TpancnopiHoe cpeACTBO, a Kan bmhhbb co6cTBe«H0cib 
Bnapenaua. nacib ero o6pa3a «m3hm. nepeMOHb noipe6MienbCKHX cbohctb aBroMoonno Ha- 
iHflbiM tenciBeHOM onpepenneTcn HHAHBHAyanbHO. K noipe6HienbCKHM cBoiiciBaw mowho 
OTH eClM! 

— ypoBeHb KOM®opra npn Hcno/ib30BaHMM — cnoamoe cbohctbo. onpeAenBeMoe yaotoBoM 
nocaAHH, BxoAa-BbixoAa. Ha/iHHH6M CHcreM peryjmpoBaHMH leMneparypbi (oTonHienb. koh- 
AHUHOHep, KfiHMaT-KOHiponb). KaaecreoM ayAHaciicieMu, iianvmneM cepBonpHaOAoa (sneit- 
rponoAbeMHMHH ctbkoa, AMcraHUHOHHoe aaKpusaHMe ABepeii h t. n.), HaneciBOM MaiepnanoB 
oGhbhh canona h t. a.: 

— npncnoco6neHHocrb h nepeao3Ke ipomosakmx hom pmiHHOMepHbix Bemen (HanpHMep. 

JlbllH): 

— HanMHBe ycrpoMCTB CBB3H c BHeiunuM mmpom (BcrpoeHHbJH TeAefftOH, ieneBH30p. HaeHraua- 
OHHaa cHcrewa); 

— npHaneHmenbiiocTb aHeuiHero bhab aaioMoGwra: 

— npeCTMtHHOCTb M COOTBeiCTBHe MOAe. 

CaoHcTaa o6mectBeHHoM 6e3onacHociH. Kan npaBHno, weciKo pernaMeHTHpyiorcfl rocy- 
aapctBOM b aaKOMoaarenbHOM nopBAKe OaHOHoaarenbHbie orpaHHieHHB) h HOHiponHpyiotcB 

nepea HananoM eunycKa Moaeim h a reneHne cpohb cnywGbi npn nepMOAHHecKHx npoBepHax ibx- 
HHHecHoro cociobhhb aBioMotm/in a npouecc 3HcnnyarauHH. 

CaoHciBa Oe3onaciiociH noapaapeaBoiCB na rp« noarpynobi: 

6e3onacHocib bkthbhbb, naccHBHaa m OKonorHHocMaa . 

Ceoviciea bkimbhoA 6eaonacHocTH xapaKiepaayioi cnoco6nocTb CHHWaib aepoBtMocib bo- 
BneneMnH aaroMoGtom b AopowHO-ipaHcnopTMbie nponcujeciBHB h SKniosaioT a ceGa: 

— lopMOBMbie caoSciea — cnocoGwocib aaToMofinmi 6bicipo CHHwatb cHopocib h HaaewMO 
VABpmHBatbCB ms Mecte; 

— ynpaanaeMOCTb h ycioHHHBocib b aBao»CiHbix pewMuax — cnocooHocib asioMoOnnB 
« coaepuieHHio pe3«Hx MaHeapos b HpMiHHecKHx CHTyapHox (06be3A npenHTCTBHB, Kpy- 
toh nosopoT); 

— oGsopHocib c Mecra BOAHtena — B03Mo«Hocrb aoflnremi nonyaHib BH3yanbHyio hh*op 
wauMio 06 onpyMaiouieH oGcraHoBKe can3ana c hohctt py K uneti cieHO n. 3epnan 33AHero 
aapa h i. n.; 

bhbujhioio HhiiiopMaiHBHOCTb aaiOMoGmiB — HtuiHieCTao. uaei, uecro pacnonoweHHB anew 
mb« cBerosbix npHGopoa (ipap. yKa3aieneii noBopora. CMrHanoB TopuoweHHB m r, n.l; 
ypoBBHb ujyMa hb paGoaeM mbctb BoameAB — oenenb cHM*eHMs pa6oioonocoGHOcm boUh 
leiiB npn AnMieflbMOM ao3AC-ficiBHH uiy«a. 


IP 






CdoActba naccHRHoA OoaonacHoeTH onpenermni cnocoftiocib ctmmatb tBHieOTb nocnep 
cibmB ywe coeepuiHeuimca popowito ipaHcnopiMbix npoMcuienaHM m Bwnotaioi a ceSo. 

caoWcma, ONKWaiOtUHc ypOBOMb iiJriHMiirtiaMa BOflnrenn n naccawnpoB np« bbbphm. can3a- 
MU C 3Ht‘DfOI10rnOU«MOmHMM CUOHC1BSMH Ky30Ba. HBBHMHBM 3aUIWHblX yclpOMCTB (PCMHBK. 
HapyaHbK nopyuie" BeaonacHOCTH, peMnpmpyioiuHx aneMBHioB BKyipM Kyaoaa. nopronoBim 
"obi. "0'icrpynuneM ctokoii. pyneaofl kooohkh, UHyrpeiineb oipe/WH canona: 
cBOHCtaa, CMHwaiomiie ypoBoiib rpaBManoMa neuiexopoB, onpepemnorcn. HanpHMep. orcyr- 
ctbmbm ipaBMOonacHbix napywi.hu ewcrynaa aBtoMoPunn; 

- nomapoPeaonacHOCib onpenenaeiCB KOHCTpyHipief. ronmiBHoB CHCteMw. mbctom pacncwo- 
mghhb lonnMBHoro 6a«a. HannoneM cpepCTB nowapoiymeHan m t. n. 

CeoHCTBa jHo/iorMsecMoH eeaonacHocrH «apa"rep"3yoi crenebb BoiqeiicTBHB aBtoMoSH- 
no Ha oKpywaioiuyio cpepy 11 SKnionaioT b ce6o: 

ypooeMb BpepHbix aneMemoB b orpaeoraBiuHx raaax aBioMoSwibHbix pBiiraienefi — creneHb 
3arpB3HeHMB BoaayuiHOM cpepw tokchhhwmm BeuiecrsaMH, b nepsyio ooepepb okchpom yrne- 
popa, OKHcnaMH aaoia, yrneaopopopoM, camefi; 

— ypoBeHb BiicuiHero utyMB — ypoaeHb apepHoro B03peHciBH» hb mope*. HaxopnuiHxco b6pm3h 
owMBneHHbix aBTOMaritctpaneB; 

— cieneHb Hcno/ibsoBaHHn SHonomMeCKH PeaspePHtox Matepi.anoB b KOHcrpyxuHH aBT0M0Pn/in. 
HanpHMep Ge3ac5ecT0Bbix 10 PM 03 HWX kopopok; 

— npocnocoPneHNOcib k yiH/iH3auHH — npHcnocoGneHHocib aBTOMOpHnn. ero yanOB m arpera- 
tob K noBTopHoo nepepaPome nocne Bbixopa H3 crpofl. 

B Macioouiee spento Hoawe aBTOMOpHnn, BbrnycoaxmiHecB b Pocchm hub BsoaiiMwe na ee tep- 
pHtopHO. npoaepBorco wa cooiBeTCTBiie eaponeitcKHM HORMaM 6e30nacH0cm, nanoweHHbiM 
b MMoroMHcneHHbix npaBHnax EsponeHCKOH 3 hohomhhbckoh homhcchh OOH (flpasMnax E3K OOH). 
npopepypa nopiaepwpeHMB coorBetciBMB rpePosaHMOM ripaBHn HaaMeaeica cepiM^HKauMeii 
aiiroMoSonB h npn nonowHTe/ibHbix ee pe3yjibTarax BOHHperHaB Mope/ib nno Bee ceMencrBO as- 
TOMo6Hneii nonyoaioT poKyMeMT-opo6peHtte inna ipaHcnoptMoro cpepcrea. 

B ancnnyaiaiiHii rpe6oBaHHB 6e3onacHOciH a8TOMo6Hno HOHTpOPHpyioICfl npn neptiopHHecKMx 
rocypapcreeHHbix TexH«oecHHX ocMoipax. 

Cymecrayei euie ophh bhp 3aHOHopaienbHbix orpaHHMeHHH, HanpaanemibiH Ha npepoi- 
BpaipeHMe Hpe3MepHoro >.3Hoca aBJOMoPnnbHbix popor 11 cBaaaHHUii c "oiirponeM aa aBio- 
moPhiiomh. pa3Mepbi Kotopwx He cooiBeicteyoi reoMeipHoecKHM pa3MepaM 3/ieMemoB 
aBTOMoSHBbHbix popor. 3 to npepenbHue 3HaoeHHB laPapHTHUX. Becoabix napaMeipoB 
romenbix rpy30Bbix aBTOMOpHne*. aBionoeapoB. aBioPycoB h MBKCHManbHO ponyCTHMbie 
aepTHhanbHbie HarpyaKH or OTpenbHbix oceii wa popomnoe noKpbiiHe (oceawe narpyaHi.) 
y"a30HHbie npepe/ibMbie aHaoeHHB ycraHaB/iHBaxjTca rocypapciBOM a 33bmchmocth or koh 
cipyapHH aBT 0 M 06 Hna h popowHbix ycnoBiiP. npn mx npeBbiuieHHM pBHweHHe no poporaM 
ponycHaerca ripo coPmopeHHH cnepManbHbix TpePOBaHHii M nawpaB 'aiiaa nepeaosKa oenara 
eicB pononHMienbHb.M popowHbiM HanoroM pna KOMnencaunH noabmieHHOto Hanoca popow- 
Horo noiipuTHB. 

npoMep BecoBbix m ra6apMinbix orpaHMoeHoi. b P0> pna natHocHoro cepenbHoro aBtonoeppa 
ipeyxocHbiH laran 11 ipexocHbin nonynpHpen) npn pBHmeHUH no MarncipanbHbiM poporaM npt.Be- 

pen na pnc. 1 . 10 . 

Bee nepeHHcneHHbie Bbiuie caowciBa momho oueHMBaib. ecno onpepeneHbi ycnoBira sxenny- 

oTapHH. 

ycnoBHB aKcnnyataiiwM aaroMOpHna noppaapenoKnca wa: 

- popoMHue ycnoBHB SHcnnyatauHH, onpepenoioiuMecB xapaHiepHCTHKaMii aBTOM06.mbHOH 
aoporn (nopbeMb., cnycHH, noaoporw. mn popowHoro noKpamo. iuhphhb nooeuxeit naciH 
h t. II.), HiireHCiiBHocrbio PBHMOHHB rpaHcnopTHoro noTOKd 3.iaHeHHCM MHOHOparenbHoro 
a paHMoeniin cnopocivt; 
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Pmc. 1.10. BecoBue m ra6apwTHbie orpammeMnn b PO nn* nsiTMocHoro ceae/ibHoro asTO* 

noe3fla: i a6apnTHan UJMPMHa ao 2,55 m (pe4>pnwepaTOpbi ao 2,60 m); nonHaa wacca ao 38 t; 
BWCOTa ao 4 m; fl/WHa ao 20 m 

— npHpoaHO-KnnMaTnsecMne CBoAcrea 3KcnnyaTaunM onpeaentuouiMecs leMnepaTypon, anam 
HOCTbio, aaaneMHeM OKpywatomero B03ayxa, MHTeHCHBHoetbto ocaanoB, ce30HMbiM H3MeHeHM- 
ew coctouhmh aopowHoro noKpwTMn; 

— rpawcnopTHbie ycnoBM* 3Kcnnyarauun. onpeaennwiawecfl aa/ibHocTwo nepeBO30M m paccionMM- 
hmm Meway ocTaMoaosMbiMH nyHKTaMH, BuflOM n xapaKrepHctMKaMH rpy3a. KOfiMMaeTBGM nac- 
CaWMpOB M T. a.; 

— 3KOHOMM*tecKMe ycnoBMfl 3Kcn/iyarauMM. onpeae/iniomMecfl ypoBMeM aew. Tapmfroa. Ma/ioroa 
b tom unw ttnoM rocyaapcrBe: 

— counanbHbie ycnoBHfl SKcnnyaraunM. onpeae/ifl*otunecfl npeacraaneHMAMH noTpeGureneli as 
T0M06M/19 O MOae. npeCTMWMOCTM M T, A- 

HaOop CBoftctB. onpeaeamoiUMx h3mgctbo aBioMo6n/ifl. Mx BecoMoctb no OTHoiueHmo APV r 
K Apy^y. fyw 1 3aBMCGib OT npeacTaB/ieHMM Mamaoro KOHKpetMoro MenoBena. ot ho/imtmkm focy 
AapcTBa i» aa^Hw^ nepwca. vc/iobum npeanonaraeMOM 3Kcnnyaiaunn. yMuTwaan, mto coneTaHMe 
3TMX 4>aKT0p0B aaeT orpoMMoe KonHsecTBO BapMaHTOB. ct3HOBhtch noHHTMbiM TO MHorooOpa3He 
KOHcrpyKUMM aBTOMoGwiefl. npeacraant?HHb>x na pwmkc* nawaafl hs KOtopbJX o6ecneM»iaaer M8»t 
nysuiwe caoMc^Ba an* kohkpbthmx noTpefinrenew h vc/iobhm 3KcnnyaiaiiHM. 


ao 6.5 t 

(onpeae/ineiCT HecyupA 
cnoco6HocTb»o uimh) 
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§3 


OBIUEE yCTPOMCTBO A 8 T 0 M 06 MJ 1 H 


HecMOTpa Ha orpoMnoe MHoroo6pa3ne throb h Moae/iew coepeMeHHwx aBT0Mo6Hnew, MOHcipyKuMB 
waWAoro M3 mmx cocroMT M3 naGopa arperaTOB, y3noB m MexanM3MOB. Ha/iHMHe kotopmx no3aonneT Ma- 
3blB3Tb TpaHCnopTHOB CpeflCTBO •BBTOMOGM/ieM*. K OCHOBHblM KOHCTpyKTMBHbIM 6/10K3M OTMOCBTCfl. 

— /jBMraTenb; 

— ABMWMTenb; 

— TpaHCMMCCMBI 

— cMCTeMbi ynpaBneMMA aBTOMo6M/ieM: 

— wecymaB CMcreMa; 

— noflBecKa Mecymen cMcreMbi; 

— KV30B (MaGMHa). 

flenraTeab BB/iReTCB hctomhmmom MexahMHecHOH aHeprMM. hgoGxoammom arh abmwbhhr aB- 
tomoGmar. MexaHHiecKan 3Heprnfl nonyMaeicB 3a cner npeo6pa3oaaHMfl a ABMraie/ie flpyroro 
BMfla 3HeprMM (BXeprHH cropaiomero TonnMBa. 3/ieKTpo3HeprMM. aHeprun npeABapMTe/ibHO cwa- 
xoro B03flyxa m t. n.). Mctommmk HeMexaHimecKOH aHepruM, «aK npaBM/io, h3xoamtcb nenocpeACT- 
bghho Ha aBTOMoOnne m bpbmr ot bpsmghh nononHBeTCR. 

B 3aBMCMM0CTM ot bha 3 Mcno/ib3oaaHHOii SHepruM m npouecca ee npeo6pa30BaHMB a MexaMMsecnyio 
na aaTOMoGMne MOryT npMMGHHTbCR: 

— ABiiraTeflM. Mcnonb3y»omMe 3HeprH»o cropaiomero TonriMBd (nopu/HesoM Aanraie/ib BH/rpeH- 
nero cropaHHA. rasoBaa Typ6MHa, napoBOM ABMraienb. poiopno-nopuiHeBOH ABHrare/ib BaH- 
KeAfl, ABMra?enb BHeumero cropaHMB Crnp/iMHra m t. n.); 

— ABMraTean. McnonbayiomMe 3/ieKTpo3Heprnio. — 3/ieKTpoABMrare/m; 

— ABMrare/iH. ncno/ib3yKMnne 3Mepriito npeABapMrenbHo cwaioro aoaAyxa; 

— ABMraTemi. Mcnojib3ytomne 3HeprMio npeABapwre/ibno pacHpyseHHoro MaxoBMKa, — Maxo- 

BMMHbie ABMraienM, 

HaM6onbiuee pacnpocTpaneMMe Ha cospeMeHHbix aBTOMo6MnBx nonyMMnn nopu/HeBbie ABura- 
tcam BHyTpenHero cropaHMB, Mcno»ib3yiotAMe b HasecTBe MCTOHHMMa sneprMM WMAKoe Ton/iMBO 
He4»TBHoro nponcxo>KAeHMB (66H3HM, AM3e/ibHoe ToruiMBO) m/im rop/OHMM ra3. 

K CMCTeMG -ABHrate/ib- othocbt Taione noACMCTGMb/ xpaHGHHB h noAasM ron/iMBa m yAanenMB 
npoAyKTOB cropaHMB (cMCTeww Bbinycwa). 

ABHMHTGAb aBTOMo6»i/iR o6ecneMMBaer CBR36 aaroMoGM/iH c BHeuiHeii cpeAOM, no3BonneT eMy 
•OTTa/iHMBaTbCB- ot ohophom noBepxHOCTvt (Aoporw) m npeoGp33yer sHepmio ABMraTe/iR b sneprHio 
nocrynaTenbHoro ABMweHMR aaT0M06Mnn. Ochobhom tho ABMmMreJiB aBTOMoGwin — KO/ieco. MuorAa 
B aBIOMOGM/lflX npHMeHBtOTCfl KOMGMHHpOBaH- 
Hbie ABMmHTenM: a*** aBiOMo6nneM bwcokom 
npoxoAMMOctn KO/iecHo-ryceHMMHwe ABHWMTe- 
mi (one 1.11 ). aab aBTOMo6MneM-aMtpn6 HM ko- 
nechbtM (npM ABMWBHMM no Aopore) m boaomct- 
hwA (Ha nflaay) AeMmurenw. 

TpawcMMccMB (cvinoBat* nepeAasa) aaio 
moGuar nepeABBt 3HeprM»o oi ABMraTe/ifl 
m ABMWMTemo H npeo6pa3yeT ee 8 VAoGHyio ;vin 
Mr.no/ib3033 HMB b ABH/MMTene 4>opMy. TpaHC 
mmcchm woryT 6biib: 

— MexaHMnecKMe (nepeAaeicB wexaHMMec Pmc. 1.11. ABT0Mo6n/ib TA3-42 c KonecMo-ry- 

nan aneprMB); cghmmmwm ABMmMtoneM 








inoHDaxpoxae 3Mcpuin poaraienn noeoflpaayeiCM b anexipiiHCcxyio. nepe 

paetoB u PBMlxaienio no npoBSpSM a taia CHOBa npenfipanyeicn e MexaHaxecxyto); 
rappoodbeMiiaB (epauieiiHS xonoHxatoro Sana aaararenn npeo6pa3yercn aacocoM a inep 
i >uo novoxa WHSKOCIU nepapaiouieitCB no ipy6onpoaooaM » xonecy, a raw, nocpepniBOM ran 
poMOiopa. caosa npooOpa3yerco ao apameMae); 

— >ioM6anapoBa«»bie onexipOMoxaMaxecxaB. rappoMexaMaxecxae). 

HanOcribuieo pacripoctpaaeaae aa cobpgmbhmwx aai 0 M 06 a/inx nonyxana MexaHaaecaan 
a raapout'xaHaaecaan TpaiicMaccaa. MexaHaxecxaa rpaacMaccao (pac. 1,12) cocroar aa <|>pa«- 
naOMUoii wy(t>Tb> (cuennenan), npeo6pa30Baremi xpyTBipero MOMema, rnaBMOfi nepcaaaa, a»<t>- 
ipapaMuaana, napaaHHbix nepepax. nonyoceR. 

Cuonneaae — Myitra. paioman ao3Mo>«Hocib xpaTHOBpeMeHHO pa3bepaMMib a nnaaxo co- 
eaaaarb pBiiraienb a caxaaMHwe c xaM Mexana3Mb> ipaxcMaccaa. 

npeo6pa30BaieneM xpyinipero MOMexra aanfleTCB MexaaaaM, no3aonflioipaa dynemaio ana 
6eccrvneHaaio a3MeHBTb xpyraipaa mombht pBaraiena » HanpaBneHae apauiexan Banoa rpaHC- 
Maccaa (ana PBawexan aapxHM xopoM). flpa ciyneHaaiOM B3MeHeHaa MOMeHia flaxHoa Mexa- 
mx3m naabiaaerca xopo6xoa nepepax npa 6ecciynexaaroM — aapaaiopoM. 

rnaaMan nepepaaa — 3y6xaib>a pepyxiop c xoxaaecxMMM a (ana) uanaappaaecxaMa wee- 
ibpmomm, noBwuiaiouiaX apyimuaa mombht, nepepaBaemhia ot paaraienn x xonecaM. 

AH<M>epeHnaan — MexaHaaM, pacnpepenmoipaa Hpyrmpxa MOMexr Mewpy BepyuixMa xonecaMa 
a no3BonfHomn(i BpaipeibCfl hm c paaxwMa yrnoBWMa cxopoctbmh (npa pBameHaa xa noBopoiax 
ana no HepoBHOa popore). 

KappaaHbie nepepaxa npepciaBnnioi co6oa Banbi c uiapHapaMii. canabiBaiouiae Mewpy 
co6oa arperaibi rpaHCMaccaa a xonec. OHa noaaonaxjT nepepaBaTb xpyrmpaa MOMexr Mewpy 
yxa3axMb>Mx Mexaxx3Max>a, Banbi xoiopbix pacnonoweHbi xe coocho a (ana) aaMeHorai npa pbb- 
wexaa B3aaMHoe pacnonoweHae ppyr OTHOcaTenbHO ppyra, Konaxeciao xappaHHiax nepepax 3 a- 
Bacat 01 xoxcipyxuaa rpaxcMaccaa, 

rappoMexaHiiHecxaa ipaHCMaccaa omaxaeicfl 01 MexaHaxecxoa rew, xro BMecio cuenneHxn 
ycTaHaanaBaeicn rappopaHaMaxeexoe ycrpoaciao (rappoMyijiTa ana rappoTpaHC>t>opMaiop) 
Bb>non«aioiuee xax iHyaxpaa cpennexaB. Tax a ifcyHxuaa 6eccryneHHaioro sapaaiopa. Kax npa- 
8ano, 310 ycipoaciBO pa3Memaetcs a ophom xopnyce c Mexanaxecxoa xopo6xoa nepepax 



Pac 1 12 MexaaaxBCKaB ipaxcMaccaa anaccaxecaoro auioMoSana 
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3/ioKT0i!M«MH<! TpPHOMMQGMM niwMeiinpoicn cpaoMHtenbHo pen«o (xanpiiMeo, Ha nmenia 
uapbSPHWx caMocsanax. ns BHeaopowMwx aBioMo6unsx) n BwiKnam o ce6s: roHepaTop mb asn 
tatsne. npoaoaa n cnciSMy sneHipoynpaaneMHS, snsHipoMoropw na nonecax IsneKTPMRecKMe 

Morep-Konecs) 

Hpw wectnoM coefliinenmi nanraienn. cuennenns n ropoGrii nepeaaR laapHotopa) aannao 
MMCIPVHUMB na3wBasics CMnosbiM arperaroM 

8 pope cnynaea Ha aaioMo6nne woryi Sun yciaHOBncHw HscKonbKO aBnrareneii paantniHUX 
]..noa (HanpHMOp, aoviraienb BHyipeHHero cropaMHS « aneRipoaBHraienb), cbomhhui. apvr 
c jipyroM TpaHCMHCcHeM. Tanas HOHcrpyKUHS Haawaaeics rn6pnaHO» chiioboh ycraHosxoH 
CMcieMM ynpaa/reMHs aBT 0 M 06 HneM BK/noianT a ce6s: 

— pyneBoe ynpasneHne; 

— iopM03Hyio CMCteMy; 

ynpaanemte nposHMH cncieMaMn aBT 0 M 06 nns InBwraieneu. ipaHCMHCCHeii. iBMneparypOli 

b HaSinie h i. a .). 

PyneBoe ynpasneHHe cnywHi pas M3kieHeHHS HanpaaneHHS ABHweHiis aBTOMoGuns. nan npa 
anno 3a c-ier noaopora vnpaanseMbix Rouse. 

Topuo3Has CMCteMB cnywsi nns vMeHbuiemiB chopocih abh*R 6HMS aBiOMoGnns annoib 
ao no/mofi ocraHOBKH m waflemHoro yaepwaHiis era Ha Mecie- 

Hocymas cMcreMa aBioMoetuis cnymm flns HpenneHiis Ha He* Bcex nposHx yanoB. arpera- 
loa H chcibm aaioMoGHns. OHa Mowei ewnonHsibCB a Bnae nnocRO* paMbi (pnc. 1.13) hjim oGb- 

eMHOTO necyiuero nyaoBa |pnc. 1.14). 

noaaecKa Hecymen cMcrsMbi oGecneRMBaer ynpyryw cas3b Konec c Hecyuieil CMCieMOP 
o6ecneHHBaei nnaBHOCTb xopa 3 Btomo6hiis npn ABHmeHHM no HepoBHO* aopore. vMeHbiuaet 
aspTHKanbHbis aHHaMMHBCKHs HarpySKH. nepeaaaaeMbie Ha aBTOMoGwib ot aoporn. 

KyaoB |Ha6HHa) cnywHi ans pa3weiaeHMS BOBHiens. naccaampoa. rpy3a Kmi cneunaubHoro 
o6opyaoBaHHS. TpaHcnopTHpyeuoro aaiOMoGuneM. KaR 6 h/io OTMeseHO awiae a psae csysaeB 
RV30B coBwemaei ©vhkuhh Hecyiae* cncieMbi (Hecym»H rv3ob). K cmctbhb aaiowoGHns -I'y.ioB' 
npHHRio oTHOcMib laKwe mhoihs yams, aiperaTbi. noacHcreMM. He nonaaujMe a apyrne cmctsmu 
aaiouo6ima (BHBUlHHe caeioabie npH6opw. RnuMaTHMSCRiie ycraHOBRH b canone. psa ycrpoOcTB 
PeaonacHoctH ans BOAMTens h naccaiRHpOB n r. a-)- 








Pmc. 1.14. HecyuiMH Ky30B nerHOBoro aBtOMo6nnn 


TWlbl ABTOMOBM/1EM 

OrpoMHoe KonnieciBO MOflene« h KOHCipy«y»ii coapeMeHHbix aaTOMoGHnBH mowgt 6wtb noa- 
pa3aencHo wa onpeaeneHHbie TMnbl (win KJiaccbi). HaaGoncG oGrnad luiaccmpiiMaunB rpaHcnopr- 
hwx cpeacTB (TC) CBS3aHa c hx h33hbhghhgm. flaHHaa K/iaccBipMH3uMR npHBeaeHa b MawayHa- 
pobhom craMaapie HCO 3833. 

Becb napK aopowHwx TC noapasaGnaeica M3 MGxaHHHGCHMG TC (TC c aBHrarenGM) h OyxcHpy- 
euwe TC (npMuenbi m nonynpHueribi). MexamiiecKoe TC. GyxcHpyiouiee npapen Man nonyripvtuen. 
HaabiBaeico aBionoe3aoM, flo Ha3H3H6HHto TC noapa3aBmnorcii Ha : 

— nGTKOBbiG aBTOMoSHUH (p»c. 1.15a) — WGX3HMMBCMHG TC, npeaHa3HaM6HMWG. rnaaHWM oGpa- 
3om. and nepeB03HH moaen h m«. Garama, a hotopwx pa3weuiaercH hg Gonee bgbbth nocaao't- 
HUX MGCT, BKfllOHaH MGCTO BOaHTGnd) 

— rpy30Bbie aBIOMoGMPH (PHC. 1.156) — MGXBHHHGCHHG TC, npGaHa3HaHBHHbJ6. maBHblM oGpa ■ 
30M, flnii nepeB03HH rpyapB Man cneunanbHoro oGopyaoBamin; 

— aBToGycw H Tpo.nnGiiGycbi ipnc 1.15 b) — MGxaHHHGcKHG TC. npBaHaaHaHGHHbiGana nepeaoa- 
HH moaen H HX Garaixa, B Horopbix paaMemaeica Gonac bobbth nocaaoHHbix mgct, BwnOHad 
mgcto BoaHTann; 

— MoioTpancnopTHwe cpeaciaa (pwc. 1.15f) — MGxaHHMGCKHG TC, hmgoiuhg aBa. tpm. mhotab 
MGTbipe noneca iHBaapaunKabi), CHapawcHHaa Macca hoiopmx lie npBBbiipaGT 400 i<r u npaa- 
ha3Ha'iCHHW6 an» tigpgbo3kh moacH (ocoGchhocth KOHcrpyKUHH MororpaHcnopiHbix cpeacTB 
B aaHHOil KHMTG MG paccMatpHBaioTCB); 

— npimenw iphc 1.15a) — GyKCMpyBMwe taraHOM TC. np6a«a3MaHGHMbi6 and n6peao3KM rpy 
30B linn naccawnpOB a Horopbix nnuib H63HaHHTenbH3d sacib hx aaca Harpywaai OyHCMpyio- 

tUHd BBTOMOGunb; 

— nonynpMUGPbi I1.15e) - 6yncapyeMue TdranoM TC. npeaHaaiiaHGHHbie and nepeB03KM rpy30B 
unit naccawnpoa, a hotopmx SHadWTBnbHaa sacib hx aeca narpyixaer GyntapyiouiHH aBiouoGHnb. 
B kbhgctbg GyHCHpyioiuGio aaiOMoGHnn B aanHOM cnynae npHMeHdGicn cneunanbHbifl aaioMo- 
GHnt npeaHaaMaiBMwbiH HCKmoMiiienbHO ann GyKCHpoBKH nonyripagGna— oeaenwibiH Tdra-i. 
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Phc. 1.15 THnbi AopoMHbix ipaMCnopiHwx cpencTB: a — nerKOBOii aBTOwoGunb; 6 — rpy-joaon 

aBroMoCiinb; B — aaio6yc: r — motoumka: A — npmien; e — nojiynpmjen 


Ann KBWfloio ns npMBefleMMWx Kpynnbix 
™hob ipaHcnopiMbix cpeaoiB MMeeicn 6onee 
noApo6Man K/iacciiilnntaunB no paannsHbtM 
npH3naKaM. 

Tax, nerKOBwe aBTOM 06 iuin Moryt noAP83- 
Aennibca no Ha3HaieHHio (iiHAMBHAya/ibHoro 
norib30BaHHB. tbkcm. onepaTHBHbix cnyw6, 
cnopTMBHbie H t, A.); no paPoieny o6beMy abb 
raieim ( 13611 , 1 _ 1 >: no ra6apnTHMM pa3MepaM 
na6n, L2I; no Tuny Hy3oaa (cm. rn. 7). 


Ta6nHua 1.1. PoccMiicKan KnaecH$MHai|Ha 
nerKOBbix aBTOMo6nne(i 
no pa6oseMy o6bOMy ABHraiemi 


Paeon 11 ii 

06o3HaseHMe 

o6beM flBMraTenw, n 

MqAeneH 

AO 1.2 

llx* 

OT 1.2 AO 1.8 

21 xx 

or 1.8 ao 3.5 

31u 

csbmie 3.5 

41«* 
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Tsfinmin 1 2.EBpon»iicxan nniiccwifiwKauwg nerMOBbin BBTomoGxnox no paaMepaw 


Knaccw 

A 

B 

C 


8ueiuMne paaMopw, mm 





fln"l.8 

AO 3650 

3600-3800 

3800-4400 


6 a 3a 

2150-2450 

2350-2500 

2400-2700 


UJkipxHa 

1450-1600 

1550-1650 

1670-1740 


Bwcota 

1350-1480 

1350-1480 

1330-1440 


npxmepbi aBioMoexnex 

FIAT Uno 

Peugeot 206 

VW Golf 4 




Pxc. 116 rpy3oabie hbtomookiih: a — yxx* 
aepca/ibHue: 6 — cnouHiumjxponahxbie; 
e — coeuwanbHbie 


ABToCycw noapa3flenBtoTcn no nonxoil mbc* 
ce wo hah cBume 5 r|, no KonniecTBy Meet abb 

CMABHIIB (AO 17 MBCT. bkakjsbb BOAxtenn, — 
ManoMBCTHbie aBTo6ycbi); no HaSHaiexxio 
(ropoACHBe. npnropoA«we. MewAy'oooAXHei. 
OiAeabHyio rpynny oGpasyioT rpo/uiexGycbi — nac* 
cawxpcxxe TC npxBOAHMbie b ABiiweHxc aneK- 
ipo3Heprneii. noctynaioiueA no npoBoaaM. 

rpy30Bbie aBr 0 M 06 nnM, npmtenbi h nony- 
npHLienbi no Ha3HaMeXHio Moryr GwTb yxMBfip* 
CaflbXblMX (OGbIHHO B K3HBCTBB Tpy30Boro 
«y3oaa Hcnonb3yeiCB OTxpbitan GoproaaB 
nnanpopMa. MHorpa co CbeMxwM reMtoM), 
cneunann3npoBaH«biMH (xy30B npHcnocoG* 
ne» abb nepeB03HM onpeAeneHXbix bmaob 
rpyaoa xnx hmbioicr yctpoHcTBa caMonorpy3- 
Kii-caMopa3rpy3«m, cneuxanbHbiMM (nepeBO* 
3HICB cneuxanbxoe TexxororHxecKoe o6opy* 
A0B3HHB] (pxc. 1.16). MMeeicn xnacc rpyaoBbix 
aBTOMoSMnefi, npeAxaaxaMeHHwx xckjiwhm- 
ienbHo abb 6y«CMpoBK« npnuenHoro cocraBa: 
ceAenbHbieToraoH abb nonynpMiienoB, Ganna- 
ctHbie israon a"b tnwe/tbix npimenoB. 

nPEMMyUlECTBA M HEflOCTATKM 

PA3/WHHblX KOMflOHOBOK 

C no3MUBM bjihbhhb KOHCTpyuuHB ipaxcnopmo- 
ro cpeACiBa xa ero csoxctBa aawxoe 3xa«exxe 
MMeei KOMnoxoaxa aBTOMoGxnfl — B3axMxoe 
pacnonowexxe ocxoBXbix cxcreM aaroMoGxBB 
(ABxraieno, ipaxcMnccxx. ABXMXTena. cxcieM 
vnpaBBexxfl. xecyuiex cxctbmw. Hyaoaa). 

Ano nerxoflbix aBTOMoGx/tex b Gonbiuxx- 
ctBe cnyxaeB npxMexBBTCB xyaoa, BbinonxB* 
muiMR OyxKuiix xecyweA cxciaMbi (xecyuixA 
xyaoal, HTO yMexbiuaet Maccy « oGecne-mBO¬ 
B' AocraroMxyio caoOoAy ABB pacnonoMexxB 
npoxxx CMCTBM aaiOMoGxnB, BctpexatoTca 
cneAvmuixe iiOMnoxOBKX nerxoBou aaroMO* 
6xneA: 
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Minivan 


D 


E 


F 


430 0-4700 _ 4300-4700 4700-5100 4500-4800 

3500-2700 2500-2700 2700-3000 2700-3000 
1670 -1770 1670-1770 180 0- 1900 1750-1900 
1360-1 430 1360-1430 1400-1500 1650- laoi 
Nissan Prlmera_ BMW cepnn 5 _Mercedes S _ VWSnaran 


anaccMiecraii (pmc. 1.17a) — flBuraienb npoaonbHO pacnonomeH cnepeaa, aeayuine aoneca 
3ajiHwe ipaHCMHCCHn 3aiiMMaer npocipaHciBO non nonoM ayaoBa Meatfly ABitrareneM n 33fl 
M6H oCbio (KOMnoHOBKa no3Bonnei ncnonb3oaaib a HaHecrse Hecyuieit cacreMbi paMy); 

— nepeAHenpMBOflaan (puc. 1.176) — flBararenb pasMeuieM cnepefla npoaonbMO ana nonepea- 
ho. aeayutae aoneca nepeflaae, TpaacMaccafi o6beanBeaa c flBarareneM; 

— 3aaHewoiopHaB (1.17b) — flBararenb pacnonoatea caafla, BeayuiHe aoneca oaflHae. tpaac- 
miiccmb o6beaMH8Ha c flBarareneM: 

— cpeaHeMoiopnan (1.17a) — flBararenb pacnonoiaeM Meatfly nepeflHeii a 3aaaea ocsmm, aeny 
taae aoneca 3aaaae, rpaacMaccair o6beAaHeaa c flBarareneM. 

npeaiayuiecTBa n Heaocraraa pasna'iHUx aoMnoaosoa npaBeaeabi b ta6n. 1.3. 

Hantaan M3 npeacTaBneHHbW aoMnoHOsoa Mower MMetb nonHonpMBoa«o(i eapaaHr. npa aoro- 
POM seayiUHMH vtanworcfl see aoneca. 3ro flenaetefi c uensto noabiuieaan npoxoflHMOcra, a raa- 
we h ynpa8/\neM0CTM aBT0M06ami, ho cBS3ano c ycnontHeHaeM BOHCipyauaa rpaHCMMCcaa, 



Par. 1.17 KoMnoHOBMM neraoBbix aeroMo6anoM: a — anaccaaocaan; 6 — nepoAitenpii- 
BoaHan: s — laflHoMoropaaa; r — nonHonpuBonaan c flaarateneM mb 6aae anaccaaecnoa; 
A — cpBAMOMOTOpMaH 
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TnOm.ua 1.3- npeaiwymociaa h noaocraTHH poanaiHbix HOMnoHuBOK nernoawx 
8BTOMo0MneA 



nopeAHeMoropHaq. 

nepeAHenpMBOAHan 

K/taccM- 

HeCMBR 

CpeAMe- 

MOTOPHBR 

3aflne- 

Moiopnan 

TflroBwe cbomctbb — 

nopowrtMA aeTOMoOwnb 

4 


♦ 

4 

Toroflbia cBOMcma — 
rpywoHwM aBT 0 M 06 nnb 

_ 

4- 

+ 

4 

PaaaecoBHa (pacnpeaeneHne 
sees aeroMo6n/m no ocsm) 

+ 

• 



OObCM canoHa 

4 

4 

- 

• 

06b6M 6arawHMKa 

+ 

4- 


— I 

B03M0mM0CTb M0AV1lt)MKaUMM 




' * 

3aane» mbcth Ky3oaa 

4- 

4- 

- 

_ 

ra6apiiiHan amma 

+ 

• 

• 

• 

CB0MCTB3 Ky30B3 

PPM CTOnMHOBeHMRX 

4 

+ 



Ten/ioBaa HarpyweHHOCTb 

canona 

_ 

_ 


4 

Bo3M0WH0cn. C03flaniin 





nO/lHOnpHBOflMOf< MOAHOlHHauMH 

+ 


♦ 

+ 

UJyM a canowe 

4 

- 

- 

4- 

Macca 

4- 

• 

+ 

4- 

flnima npnsonoB ynpaanenMo 






CMfioBbiM arperaTOM _ 4 + 

— nniinwBHOc BnnflHHK — — ueraiMBMoe bambhh*; . • - vtvAiuofli napaweip M*?3na*mT«tbHo 



Pmc 1.18. fopoACMOK aarofiyc 


KOMTOMOBKa a 8 T 06 yca BO MHOrOM 33BHCHT 
ot ero H33HaseHMH. TaK, Ann topoackmx aB70- 
6ycoB (pmc. 1.18) BameH hh3khh ypoBCHb riona 
a canoHe. uiMpowHe fleepw. noseo/iRiomMe ycno- 
piiTb npouecc nocapHn-BwcaAKH naccawnpoe 
Ha ocTaHOBKax, Topoackom aeroGyc paccMMTan 
mb nep€B03Ky Ha« ghariuhx. raM m ctoriamx 
naccawMpoB, noaiowy oh Aonwen HMBtb vao6- 
Hwe nnowaAKM y bxoamwx ABepew, uiMpoKMe 
npoxopbi m t. n. flnn noBwuiBHMR naccamMpo- 



Phc. 119 CoMneHeHHWM topoacmom aoTofiyc Pmc. 1.20. MewAyropoAHMH a«To6yc 
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ompcimmootm npn yo/iOBMH coxpaHpHao flocTaroiMoti MaaeBpeHMOcra ropopcxae aatoevcM pena- 
kji 00 ‘uieneMHbiMM; laHoa aaro6yc coctom as flByx wapaapao coepaaeaabK Macreii. pacttenaa aa- 
->ea "e npepycMOrpeaa (pac. 1.19|. MempyropoUHae aatoGycw (pac 1.20) npepHaaaaaeHbi pirn 
nniiienhHoB mpeaoaKa capmpa* naccawapoB. noaioMy 3 fl0C b npepbimjmiotcn noBbiuieaHwe rpe- 
eooaHho K ca/iOMbBM, aoMiJiopTy a canoHe. KpoMe roro. astofiycbi o6opyny»rcti lyaneroM Kyjaea, 
TeneBioopaMa. y flaHHWX BBroGycoB HMeerco 6oiibU)oa o6keM oicbkob pan paaMemeiian Garawa 

Myaoa aBio6yca a 6onbUiMHCiae CJiyaaeB BbinommeT $yHKuaa aecymeii cacteMbi (necyuiaa ay 
job) BcrpesacTcn KOHCipyauaa, xorpa xyaoa asio6yca ycraaoBnea aa pane rpy30Boro aaTOMoGanx. 

BepyipaMM xonecaMa aaio6yca uoryr 6bitb KO/ieca nepepaea oca. aapHea oca (3apHa« 
ocea — npa MHoroocaoil cxetae) ana Bcex ocefl. 



Pac. 1.21. nopepHenpaBOpMan aoMnoaoBaa c npoponbabiM pacnonoweHxeM paaraTepn: 

1 — psaraTePb; 2 — cuenneaae; 3 — rnaBHaa nepepaaa: 4 — KopoGxa nepepaa: 5 — aanu npa- 
Bopa aepyipax aonec 


12 3 



L_g_4___J 

Pac 132, nepepaenpaBOpHan aoMnoaoBHa c nonepeaabiM pacnonomeaaeM paaratenn: 

1 - paai atenb, 2 — CuenneHae; 3 — c naaxao nepepaaa: 4 — Banw ripaBopa sepyuiax xcuiec. 
5 — KopoGaa nepepaa 
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nepeA nopeAMeii ocb»; 6 — OHyrpn 6a3bi aBT 06 yca; 1 — ABararenb. 2 — cuenneiiKo; 3 — ho- 
poSKa nepeflan; 4 — KapaanHan nspeflaia; 5 — rnaBHan nepeflaxa 




Phc. 1.24 HepeAHeMoiopiiao aoAHenpHBOAHan KOMnoKOBaa co cMeuioMHUM pacnoaomo- 
HM6M ABMrarenR: 1 — ABuraTenb; 2 — euenneinie: 3 — KOpoGna nepeAai; 4 — MappaHHan no- 
pepa'ia; 5 — ipaB«an nepeAata 
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Piic. 1.25. 3aAHenpHB0flHan 3aaneMoiopHan HOMnoHOsaa c npoponbHbiM peHTpaabHUM 
(a) h cMemeMMbiM (6) pacnonomeaaeM flBHraToaB: 1 — rnaBHaii nepepaaa: 2 — aapaanHaa 

neoc-aa-iai 3 — aopoOna nepeaaa; 4 — cyenneHae; 5 — ABararenb 



flBHraienb Mowet ycTanaBniieaibcn a ne- 
peflxei), 3aaaea Man epepaea aacTsx aaioOyca. 
BHyrpH 6a3bi uemm nepepHea m 3aaaeii ocsmb. 
np» nepeflMenpMBoaHOH aoMnoaoBae aaara- 
reab Mowet ycraaaBnaBarbcn Baonb npoaoab- 
Hoii oca 3BTo6yca a nonepea (pac. 1.21; 1.22). 
npa 3aaaenpaBoaaoa cxeMe aearatenb pac- 
noaaiaeics b npoaonaaoii nnocaocia caMMei- 
paa BBTo6yca ana CMeweH oiMOcaienbao oca 
caMMerpaa (pac. 1.23a. 6; 1.24). 

npa 3aaaeM pacnonoaieaaa aBaraienn 
ao3Mom«bi abb BapaaHia era yctaaoaaa — 
Baonb a nonepea npoaonbHOa oca aaroSyca 
(pac. 1-25; 1.26). 



Pac. 1.26 3aaaenpaBOAHag aapHOMoiopaan aoMnoMoaaa c nonepeiHbiM pacnonomenaeia Aa»- 
rareno a yrnoM u, paaabtM 60" ana 65" (a). 80" (6) a 90* (B): 1 — maBHao nepeaasa: 2 — nap 
Patman nepeaaaa: 3 — naaraienn: 4 — cuennaHae; 5 — nopoOaa nepoaan, 6 — yrnoBoa eeaymop 
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1 2 3 4 5 

J 



Pmc. 1.27. CoHjioHBHHbiit aBio6yc c THHymeti nepepHeii cohumbh h paHraTeneM, pacnono- 
meHHbiM aNyrpH 6a3bi: 1 — panraTenb: 2 — cuenneHMe; 3 — KopoGxa nepepan: 4 — Happen* 
»as nepeflana; 5 — rnaBHan nepepana 


1234 5 



Phc 1.28. CosneHeHHbiM anroOyc c To/iHaKupan aapMen cgkuhoh h npoponbHbiM pacnono- 
meHMeM pBnraTenn s 3apH8H npMuenHoii cgkuhm: 1 — rnaBHan nepepana; 2 — KapPBHKBS 

nepepana: 3 — Kopo6Ka nepepan; 4 — cuenneHiie; 5 — panrarenb 


5 


Pmc. 1.29. ConneHeHHbiH aBioGyc c TonKarouiBM 3apHeM cbhiihch c nonepenHUM pacno- 
nomenHSM paMraTenn a aapneH npmionHon cgkphh: 1 — rnaBHan nepepana: 2— Happan* 

Han nepepana; 3 - yrnoeo« pepyinop; 4 — KopoOna nepepan; 5 — cnenneMiie; 6 — panrarenb 
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Co'cnoHOMHue amoOycbi B OChobmOm hbboioicb ropoflc«MM«, h nan npaBHno HH-jKononohoiw.- 
flBMiaranb B COMnoHBMHHX aBTo6yca» ycraMOBneM BHyipw 6aabi ipmc 1.27), a ian*« a aaniiBH 
cbmumm, Oflqnb imn nonepen. <>pn btom laflHun cbkuhs loimatmiaa iphc. 1.28; 1.29) 
CpaBHmenhMuA anamo komtohobok aaioOyca npeflcraaneM b raftl. 1.4. 


To6nMua 1.4. npeHwyuioCTBO h HBflocTaTKH paanwiHbix komiiohobok aBToCycoB 


nopeflMOMOiopHan CpeflaeMOTopMaB 3apHeMoiopMaa 

(PPA nonoM canons) 

Bwcoia nona canoha 
(yA06creo DxoflaBbixoAa) 

— + + 

hone3Hoe Mcno/ib30BaHne 
AnMHbi aeio6yca 

— + + ♦ 

yfloecrao ynpaB/ieHMH 
ciinoawM arperaTOM 

* + 

YMtKjtHKauMB c arperaTaMH 
rpy30B0f0 aBi 0 M 06 nnn 

+ + + 

yao6cTBO rexHMMecHoro 
o6cny>KHBaHMB n peMOHTa 



.• *. — ontiMiKM •+• — NopouKi: *-• — yaoflflt»8optuem.Ho: •- -• — nno*o 



Pac 1.30. rpylOBbie aBi 0 M 06 MBM; a, 6 — aayxocMwe; b — tpaxocHwe; r -seTbipe«oc«bio; 


A — MHoroocHbie 






























Tfl6nNiin 1.6 . Hnaohcu rpytioBbix anroMoOHnen 


HonMHfl 

wacca 

OODSHaMenaB aaroMoGaneii 




C GopioBOii 
nnaiiJiopMoA 

Cefle/ibHwe 

rnraMM 

CaMocaa/ibi 

Uaciepabi 

<t>yproMbi 

CneuaaabMbie 

PO 1.2 T 

13xx 

14xx 

15m 

16xx 

17xx 

19xx 

12-2.01 

23xx 

24xx 

25xx 

26xx 

27xx 

29.x 

2,0-8,0 r 

33 xx 

34xx 

35xx 

36xx 

37xx 

39xx 

8,0-141 

43xx 

44xi 

45« 

46xx 

47xx 

49xx 

14.0-20,0 

53xx 

54xx 

55xx 

56xx 

57xx 

59 xx 

20.0-40.0 

63xx 

64xx 

65xx 

66xx 

67xx 

69xx 

CBwiue 40 

73xx 

74xx 

75xx 

76xx 

77xx 

79xx 


Cyipeciayei Knacca<>iwailiffl aBiofiycoa no nonHOa Macce (po 5 t. cabiuie 5 i) a no raSapm 
aoa pnaue (laOn. 1.5). 

HoMnOHOBKa rpyaoobx aBi 0 M 06 anea. npauenOB, nonynpapenoB csn3aaa a ochobhom c aona- 
necraoM oceii (pac 1.30)a acnonaeHaexi rpv30Boro npocrpaMcraa (pac. 1.31). KonaieciBO ocea 
3aB.icm oi nonaoii Maccw aBiOMoGann a paapeuieHHOM Harpy3«H or orpenbMOa oca Ha popory 
(cm. 3a«OHOflarenbMoie orpaHaneHanl. HeM Oonbiuyn Maccy rpy3a (ana cneuaanbHOro oSopypoaa- 
mhb) Heo6xopaMO nepeBoaaib. rexi 6cm, wee Hacno oceii ponwea UMetb rpyaoaoa aaiOMOfia/ib. 

Mecyuiao cacieMa fionbuinBciBa rpyaoamx aBioMoOaneii BoinonHeHa a BHfle paMb, psaratenb 
pacnonaMea npoponaao cnepepa. Bepywae aoneca aapHiie l^accauecxaB KOMnonoaKa). ABioMOfia- 
npepaaBMaaeaHwe pno pBaweaan «aa nopoporaM. raa a no 6eapopombio. umboi Bee aepyipae 
noneca (nonHonpaBopHap KOMnoaoBKa). ho cnpoemapoaaHbi ohm mb 6a3e popomubix rpysoflbix 
aBi 0 M 06 anea KnaccapeCKO* momiiohobhm. /Imuih MeaaapKienbHap nacre rpyaoBwx aBroMo6anea, 
npepHaaHaMeMHbix npeaMyiueciBeHHO pan PBaweHap BHe popor. iiMeioi KOMnoaoBHy, oinapawipy 
iocs or HaaccaneCKOa (aBiOMoGana-aMpniGaa. cneuaanbHwe aBrorpaHcnoprepbi m r. p.). 

PerKae rpy3oat»e aaimioGana (nonaoii Maccoii po 3.5 n Moryi 6a3apoBan>cp Ha uracca nernoaoro 3B- 
T0Mo6anp. a raKOM caynae ax HOMnoHoana aaanoraiHa HOMnoaoBKe 6a30Boro aerKoaoro aBiOMOGaan 


TaGnapa 1.7. 

KaaccMipMaauHB popowHbix ipaHcnopTMbix cpepcrB, npaatnan a npaBaaax E3K OOH 


06o3HaMeHne 

06o3aaMeHae 

Tan TC 


KateropHu 

noAKareropMH 



L 

U. L2 

TC c PBaraieneM nByx- a ipexHonecawe 



L3-L5 

— 


M 

Ml 

TC c ABuraTe^eM. nweiow*ie we wenee 4 nonec h npeAH 33 HaneH- 

Hbie fl/in nepeaoaKM Me 6onee 8 naccawwpoa (xpoMe aoaMTenn) 

- 


M2 

M3 

Te we, nweiouAne 6onee 8 wecr ahr cmachmh (KpoMe Mecta aoflKieno) 

- - 

N 

N1 

TC c flanraTe^eM, Mwetouine we Mewee 4 ncwiec 
h npeflHa3HaMeHHwe Ann nepeaosK* rpyacra 



N2 

— 



N3 



0 

01 

TC 6e:- pBaraienn 



02 

— 



03 

— - 



04 

— 

_-J 
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Phc. 1.31. rpy30Bbte bbtomo 6 hah c pa3/iH4HbiMH Ky30B3MH; a — caMOCBan; 6 — (pypron; 
b — aBTOUHcrepHa-noaynpHLien 


CyiuecrayeT poccmicKan naaccmJiHKauMfl rpy30Bb** asiOMoOvtneH no ho/imoh r.iacce h rimy «y. 
3oaa (ta6n. 1,6), 

Han6onbUiee pacnpocipaHeMMe nonymna wiaccmjm«aunn aopoMHbix TpancnopiMbix cpeacTO 
EaponeacKOft 3komomiihbc«o« hommccmh OOH (E3K OOH) (ta6n. 1.7). 


ncimiaa wacca, T 

Pa6oM»iM oCh>eM 
ABMraTenn, cm 3 

DpHMeiaHMn 

He pernaMeHiMpyetcw 

flo 50 cm3 

Moneaw 

He pernaMeHTMpyeTCP 

He orpaHMHen 

MoToum<nbJ. MOToponnepw 

He pernaMeHiapyeicn 

He orpanHseH 

/lerKOBwe 3 btomo6m/im 

aoS.O 


Abto6ycw 

Cebiuie 5.0 

— 

ABro6ycbi. b tom MHcne coHneHeHHwe 

flo 3,5 

He orpaHMHen 

rpyaoabie aaioMo6nmi. cneunamwbie aamM 06 >inn 

Cauuie 3,5 flo 12,0 

— 

rpy30Bbie 3BT0M06M/U1. 3BT0M06HJ1H TflfcIMM. 
cneuMa/ibHbie aBTOMo6nfm 

Cabiuie 12,0 

— 

— 

flo 0.75 


npHuenw h nonynpuuonw 

CBbitueO,75no 3.5 


— 

Caauie 3,6 ao 10,0 

— 

— 

Cabuue 10,0 

— 

— . 


31 
































MAPKMPOBKA ABT0M06M/1EH 


B nacronuiee apeMU MHOme ctpbhm aMem coGciBeHMyo aatOMoGa/lbHyio npOMbiuineHHOCTb. 
CyMuapauA ropoaoft BWiiycK aaiOMoflancii Mpmcnsercii pecniHaMa mhihihomob flpa aiOM npo- 
m 3 boact&o a npopama aBT0Mo6anea Hocar MewrocypapcTBenHbia KapaHiep, 

flno ymecTOHeHan MbmpoiHI 3 a orpoMiibiM 
napHOM aaTOMoGaneii Mapqsoe coo 6 iueciao 
(a TOM MHcne Pocchh) npannao pouJenae 
o BBeaeHMM epaHOft oGtueMapoaod cacreMW 
MapKHpoBKM aBioMoGanea c noMoiubio apeH- 
TMTpaKauaoimoro MOMepa BBTOMo6anB ana 
VIN (Vehicle Ideniificallon Number), 

HOMep VIN COCIOKT M3 17 3H8KOB (pMC. 1.32) 
a aMeer Tpa cociaBabie mbctm: 

nepaue rpa no3auaa — MewpyaapopHbia 
Hop aaroTOBaTe/ra IWMI) — co'ieTaaae m 3 Tpex 
Gy kb ana GyHS a uaipp, MHpaBapyanbHoe pmi aaitr 
poro npoM3BOflaienn aaTOMoGanea. 

Cneayioiuae mecTb no3auaa ABmuoica 
onacaienbHoa aacibio MOMepa (VDS). a a aax 
aaKOpapoeaHO 0G03HaaeHae ioa ana mhoP 
Mopena (MopadiaKauaH) aaroMoGana. 

ri03MLlMM C 10 AO 17 Ha3btBa«TCfl y«33a- 
TeiibHoa aacibio aoMepa (VIS) a copepwar. aaa 
npaBH/io, «ofl ropa Bbinycaa (aa 10-ii noaapaa) 
a nopnaaoBbia HOMep KOHaperaoro aaTOMOGano, 
HoMep VIN b oGn3aTenbMOM nopapae aa- 
MOCBT aa aawpbia aaioMo6anb npa ero npoa3- 
BOPCTae a yaa3biaa«3 T b peracrpauaoHMbU 
poKyMCHTax. AeroMoGana oreaecTBeaHoro 
npoa3aopcTB3 MMeioT b oGo3MaMeaaa Ha6op 
aa seTbipex-iuecTa ua0p, Moropbie cbb 33- 
Hbi c KOMCipyauaea aaroMoGana, aanpaMep 
BA3-21099. nepaao uaippa noaa3biBaeT anacc aaioMoGana no opaoMy a3 TexHaaecaax napaMer- 
poa (pa6osaa oGbeu pBaraTeno — nemoabie. ra6apaiHaa pnaaa — aBTOGycu, nohHan Macca — 
rpy30Bbie aaioMoGana). BTopan ua»pa nanoerco aHpeacoM ero Ha3haaeMMB ana rana ay30Ba 
(1 —neraoBoa aBioMoGanb. 2 — asioGyc, 3-7 — rpy3oaoa aaroMoGanb c paananHbiMH ayaoBa- 
Ma, 8 — npapen, 9 — nonynpauen) (cm, ia6n. 1.1; 1.5:1.6). Tpeibn a HeiBepian uacppbi o6o3Ha- 
aaioT Mopenb aaroMoGami a npacBaaaaioTcn 3aBopoM-a3roioaaTeneM. Haname mrroa (ana na- 
Toa a wecroA) uaifcpbi noKB3biBaei, hto pe«b apei o MopaiJiaKauHa GaaoBOit Mopena. 

(lop Monaitmaaitaea noaaMaeTCB aaTOMo6anb. a KOHcrpyxuaio aoioparo BHeceab HB3HaHa- 
Tenbawe H3MeHe«ao no cpasneaMio c 6a30Boa Mopenbio. HanpaMep, BA3-21099 oma'iaeics ot 
G aaoaoA Mopena BA3-2109 nauib ipopMoa 3apaea Haem «y3oaa. 



J M B S N E; 5 ! 5 |A PZ 00317 I 2 IS 
'T T u 

I Aw* 

7 %WH*« 

1 MITSUBISHI 

B — an* Eepona (iWBOCTopowftro yraiaureiwnt 
A - aim Ewa*. (npaeo:Toooi«« yipaanawe l 

I r*m »yooua 

S - CBJMM l — i-flMCitwrt ■JT'rfe* 

5 Tht TpaK3*ncon«; 

N - 5-oyneHvmw 5 rwptyaM 

R —4-cryne»waT(wAKn 
ft Tun fluiraiarm 

EM- 1800-SOHCE54 - 2000 OOHC. 

E55 - 2000 • SOHC E57 - 2000 - flajcra.. 

E$4 — 2000 DOMC-4WS.E75 - 2000 -SOHC-4WD: 
E88 -2500 DCHC • 4 WO 
7 A — fOtJlMDOUU* ABIOMCOHPk 
K Mfljfflri. 3flTCMO0*M 
E55 — QALANT 
w Moae/V«w* rofl. 

P- 1993 
10 3S80C 

II Cep--wO (nopuMBhlft) -0-*p - 3725 


Pmc. 1,32. flpMMep nocTpoGMvifl VIN 


TEXHMHECKAfl XAPAKTEPHCTMKA ABT0M06H/1H 


3aaoa M3roT0Bnre/ib coctaBJiHeT nepeseHb hmc/iobwx 3 hbhbmhh ochobmwa lexMMwecKHX 
napaMeipoB aBi0M06H/in Ann «awflo»i MOflenw. TaKoA nepenenb Ha3b»BaercR TexMHMecKoA 
xapaKtepMCTHKOli. npHBOflMTcn a cnpaaosnoH /niTepaiype. hmctpvkuhm no oKcnnyaraunH 















m nosBOMteT noipeG»uen*o nonyMWb npexjcTUBnoMMe o HasHaMeHMM m bo:»momhocmu mom 
npetHoR woflenw. B rexMM'iecKOH napawTepMCTHKe, nonpuMop. narKoaoro aBTOMoGwnn 

YHa3waaiOTi 

— fiaccawitpoBMecTHMOCTb — MflKCMManbMoe HonMMecTBo naocawMpoa (Kpowe BOflurenfl), 
HOTopoe mowhq nepeB03MTb wa abhhom aeTOMo6nne: 

CHapnweHMyw Maccy — Maccy 3anpaBneHHoro 3KcnnyaraunoHHWMH whakoctrmm yMOMnnen 
roBaHMoro BBTOMOOH/IR 6e3 BOflHienn, naccawnpoB m Garawa; 

MaMCMMaabHO pa3peuieHHy>o 33BOAOM-n3roJOBmeneM Maccy (nonHyto Maccy) — MaKCHMa/ib- 
mog :>Ha4eHne Maccw aBTOMoGwan c BOflmeaeM. naccawnpaMH, 6arawoM, rpyaoM, npeaycMoi 
peiiHoe 3aB0fl0M-M3f otobhtg/igm; 

- HoaecMyio ct>opMyny — 3anncbiBaeiCR a Bupe AxB, rae A — oGmee mhcho nonec aaioMoGunR. 
B — mmc/io aeaymnK Konec; 

— ra6apmHwe paaMepbi — fl/inny, tuMpMHy, SbicoTy; 

— 6a3y — paccTORHMe Mewjy nepeane* m 3aa«eA ocrmm; 

— ocHOBHbie napaMeipw aBuraTenq — twh (6eH3HHOBwfi. flM3eabHWft). mmc/io um/ihhapob. paGo- 

HUM o6b0M. MBKCMMaabHyiO MOUlHOCTb. M3KCHManbHblH MpyTRlUMH M0M6HT, MBCTOTy BpatUeHHR 

KoaeHMaToro eana npn MaHCMManbHwx moiuhocth m MpyrameM MOMBHTe; 

— ocHOBHbie napaMeipw hopoGkm nepeaan — ran. mwc/io cryneHew: 

— MaHCMMaabHy*o cuopocnb — MaKCHManbHoe 3HaMeHne CKopocin, aociMraeMoe aeroMoGuneM 
nonHOM Maccw Ha ropM3OHTa/ibH0M aopore; 

— pacxoa TonnwBa b eaaoBOM unK/ie (HMWTMpyioiueM iMnuMHwe pokmmw ABM/MeHMR) — nyresofi 
pacxoa TonmiBa aBTOMoGnnR c nonnon Maccort a panne. cocroRuieM M3 pernaMeHTupoBaHHO- 
fO Ha6opa pa3fOHOB. 3aMeaneHHH, ysaCTKOB ABMWeMMR C pa3/lHHHWMM nOCTORHHbIMM CKOpO- 
CTHMM. 

TexHHsecHHe xapaKrepMCJHMH HewoTopwx aBTOM 06 Hneii npHaeaeHw b ia6n. 1.8. 


Ta6/iMpa 1.8. TcxHMMecKMe xapaKTepncrHHH aBTOMo6H/ieH 


DapaMeipw 

naccamapoBMeciHMOCTb. mc/i. 

CHapqjHeHHaR Macca. nr 

Moflenb 

BA3-21102 

”5 

Audi A6 

5 

Porsche 911 

__ 

1020 

1355 

1540 

flonwaa MBCca, nr _ 

1480 

Ay 9 

1980 

4x2 

1885 

4x2 

TaGapHTHwe paaMepu. mm • 




— fl/inna 

4265 

4796 

4435 

— UJHpMHa 

1680 

1810 

1830 

— BWCOTa 

1420 

1453 

1295 

Ba3a, mm 

2492 

2760 

2350 

Tun pBiiraTenn 

6eHWMOBOIH 



Hncno mi/IMHAPOB 

4 

4 

6 

PaGOMiaft oOmm. cm 3 

1499 

1781 

3600 

MaKCHMaobHaR MOiuHocrb, kBt/ npn Macroie 
spaiueHHR HoneHsaroro eana. mhm 1 

56/5400 

110/5700 

309/6000 

MaKCHManbHwA kp/triamh MOMem, H*m/ npn 
sacroTe BpameHMR KoneHMaToro sa/ra. mmh 1 

116/3000 

210/1750 

MexaHMsecKan 

560/2700 

Hiiciio nepefla'i. ‘mono ciynewen 

5 

5 

6 

MaKCHManuHafl cnopocrb. mm/m 

167 

216 

305 

Pacxoa ton/mae. 4/100 km: e3floaoi< puna 

6,3 

6.7 

9 2 


1 SMB Nt IUI 
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§4 


BEflyUlME MMPOBblE nPOM3BOflMTE/m ABTOMOBM/IEM 


Ha C0BpPM6HH0M aBI 0 M 06 llllbH 0 M pblHK6 npMCyiCIByei HeCHOBbHO CO ISM MapOK a8TOM06wleM, 
BbmycH no oipenbHbiM vapnaM mombi cociaBmrib or HecxonbKHx MxnnHOHOB no 1 - 2 luiyx b rop. 
Ho JTO H306Mn«e numb BHeumnn ciopomb Henann, nawman aojMoxtHOCTb noieMuHanbHOMy no- 
TpeSMiemo Bbi6paib MywHwA an" ce6n aemMOfiMm.- JKecTOMaiiuian xOHXypeHuxn a 3Bi0M06xnb 
MOM CBKIOpB MHpOBOM 3KOMOMHKM M MB 06 x 0 AHM 0 Crb. B nePByiO OMepSAb. CMMfXSHMB 3aTpai 
MB npoeKiMPOBaHiie m npOM3BOACiBO aBioMo6HneH npnoenn b nocneaMee speMB k yxpytmfiMMio 
3aT0M06«nbMbix ®xpM (3a chct noxynxH Menxxx KOMKypeMioBJ tuiH oOpaaoBaHwo anbOMCOB amo 

M 06 xllbHblX ®HPM. B peaynbTBTS H3 CerOAMHUl- 
mmA peMb cBbiuie 80 % mhpoboio aunycxa 
aaiOMoSMneM npmoAMicp «a aonio acsro 
oAMHManuarH aeroMo6MnbMwx xoHuepxoo 
(cm. AnarpaMMy 1.1), 

npn 3tom yxoa c pbixxa cna6ux ®xpw Me 
acerna conpoBonuiancn MCMe3HoseMneM mx Ma- 
3B3MMB, noaiOMy COBpeMSHHbie KOHUepMbl Bbl- 
nycKaiOT aBioMoSunM a paamiiMbix cipaHax nop 
paamtMMbiMM toptoawMx MapxaMM (pxc. 1.33), 
OcMOBMyio aomic (onono 85 %) mhpoboio 
Bbinycsa cociaemiiOT nerxoBbie aBi0M06MnH, 
B cemope rpy30Bbix 3BioMo6MneM no/moii 
Maccoii ao 61 h MMMpoaaioeycoa (OKono 10 * 
AxarpaMMa LI 06beM BbinycKa 3biomo6m- MMpoeoro pbwxa) nHAHpyei nnoHCHMii koh- 
neii xpynHexiuHMH mmpobmmm kohuophqmh uepM Toyota (o«ono 523 ibic. aBiOMoBaneii 
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n 20011.). HoHOOflhUlM KO/mneutBO 'pyjoabix aBtouoOmiefi nanMOH Macco« cBwwe 6 r np,..o 
umco >ia «onn KOHiiepHB DymlefChrysler (oho/io 204 iwc. B 2001 r.). ripn jtom Btopoe wecio a 
MHPT 33MHMaei HHiaftcaao 4 >mpm8 FAW (omopo 150 Tbic b 2001 r.). OymlerCnryslar aanapyei a b 
npoasaMciBB auioOycoB (okopo 40 tuc. b 2001 r.). Hpomsbopctbo aBioeycoa xapaKrepnayerc-a 
MamiHUBM Oonbuioro KommecTBB KyaoBOCTpoHtepbHbix aienbe. M3roT3BPMBaiomMX aaio6vcw «a 
atperara* laaccn aepymMX 4 >mpm no npoasBOflcray rpy30abixaBiOM06Mne». 

KpymmituiHe npon3Bopaiona aaiOMofiMnBM h aeioSycoa a Poccmm npencTaaneHbi a ia6ii 19 


Ta6nwua 1.9. KpynHBMuiMC- pocchhchhb npoH 3 BQflmePH (2005 r.) 


nariioBbie aBTOMOfianM 

AbioBA 3 — CBbiuie 700 tbic. B rofl. 

17-e Mecro b MMpe no oObewy Bbinycaa 

/lerKMe rpy30Bue aaT 0 M 06 n/in 
« M»iKpoaBTo6ycw 

TA3 — okopo 100 Ibic. 8 roft 

15-b Mecio b MMpe no o6beMy Bbinycaa 

rpy30Bbie aei0M06MnM 
nonnoSi MBCCpa CBbiuie 6 t 

KbmA 3 — CBbiuie 20 twc. b ro/i, 

18-e Mecro u Mupe no oObeMy Bunycwa 

ABioBycbi 

(1A3 — oho/io 10 rue. b roa, 

5-e Mecro a MMpe no o6beMy BunycHa 


2 - 







r J1 A B A 


flBHrarem. cnywai Heron- 
HMKOM SHeprHH, MeofiXOflH- 
MOfl 0"“ flBHWeHHB aBTO- 

Mo6nn». Ha 6o/ibuiMMCTBe 
C0BpeM6HMbl» aat 0 M 06 M- 
neK Mcnonb3yK>Tco aetira 
remi BHytoeHHero cropa- 
HMB (ABC). Ho raK 6bmo 
Me Bcerpa. m, bosmowho. 
co BpeMeHeM hx 3aweMnr 
apyrne, 6onee cosepu/eH- 
Hbe KOMcipyaumi cM/ioBbix 
yciaHOBOK. nanpBMep c hc- 
no/ibaoBaHMeM ronmxBHwx 
3nc-MeHtoB. 



flBnraie/ib 


§5 

3B0/H0UM8 ABTOMOBH/lbHblX ABMTATE/IEM 


3a 6onee seM oronerMioio Mcropnio caoero cywecTBOBamia flBC npouimi aHaiHrenbMyio aBomo- 
unto, ohm crami Bonee moiumumm. SKOHOMMHHbiMH, /lemtiMM k 3«oaorimecHM hmciwmm, BeM nx 
npefliueciBeMHimM. H xoro aa aro epeMB npeflnaranocb MHOro anbrepHaTMBHbix sapMaHroB aero 
Mo6imbMwx flBHraieneii. Ha ceroaHBujHMM aeHb peanbHOM aKOMOMMiecHK uenecooSpaaHOii 3a 
ueHbi cyuecTByiouiMM ABMraie/mM hbt. 3io. rnaBHbiM o6pa30M, oCycnosneHO reM, sro lonnMBO, 
Moiopoe ncnonb3yioT sth aanraieaii, momho xpaHMib b MOMnaxiHOM aaae m ero 3anaca xaaTaer 
«a aocraioMHO 6o/ibUioA npo6er aBT 0 M 06 nnB. 

riepabie aaTOMOfimiM npHsoan/iHCb a aBMmeiiMe napoawMH aBuraie/iBMM. aoiopbie noBBM 
BHCb B XVIII Bene m HB/mmiCb ABHraTennMM BtiewHero cropaHHd. B 3tmx aBHratemix ronmiBO cwm- 
ranocb B«e unnwHapa aBnratena m HcnonbaoBanocb ana nonyaeMMB BoaB»oro napa, a roiHee, 
rasa, koiopuh nocrynan noa aaeneHiieM B unmiMaP aBMrarenB m npuBoann a aBMweHMe nop- 
uiBHb. M306peraieneM nepaoro pa6orocnoco6Horo napoaoro aBMrarenB Ba/iuercB aHrmwaMMM 
AweHMc Vart, KoropwA nonysn/1 natem Ha csoe M3o6pereHMe b 1784 r. riapoab/e aBHrarena To¬ 
ro BReMeHH SbIBM TBWe/lblMM M rpoM03aHHMH. a rnBBHOe — OHH HMe/IH OHCHb MH3HMH K03l>lpMHH. 

bmt none3Horo aeMCTBMs IKnfll- 

nonwTKH co3aaiiHB 6onee 3i)ii|ieKtHBHoro flBHraienB (BHyrpeHHero cropaHHB), b iioropoM ion- 
bhbo cwnraeics BHyrpn UM/lMHApa, a pacu/HpflioiuHecB raabi npHBoanr b aBMweHMe nopu/eHb, 
yseHianHCb ycnexoM lonbKO b 1860 r., Horaa ippaKpyacKHH MexaHHK WaH-3TbeH flewyap C03aan 
u 3anaieHT08an nepBbm pa6oiocnoco6nbiM ABC. B 3tom aenrarene aanwyiaHMCB nopu/eHb aaca- 
cwean BuyTpb unmiHapa cwecb ropfo'iero raaa c BoaayxoM. h b cepepMHe xoaa nopu/HB CMecb 
BocnnaMeHBaacb sneKTpMHecKoii hckpoh 

B03M0)KH0CTb OpaKlMMeCKOrO HCnonb30BBHHB 718C B03HMH/13 TOnbHO noc/ie Toro. K3M 
6bino HCno/ib30BaHO cilianie raaa b UM/iMMApe. B 1866 r HeMeuMiiPt MaoSperaTO/ib Hhko/ib- 
yc ABrycr Orro rionyiHn nareHi Ha neTbipexraKTHbiM aenrarenb BHyrpeHHero cropaiiMB b ko- 
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topom MononbSOHanon npiiHUxn cwbiph ropicievi cMecii nspofl aaumratmoM PaOoiMd 
npouecc, npoMBWMWUl"* B ishmk iiHurn'cmu, nony'mn HaasaMMe ■iptnn Ono- ABC. pa6o 
ra 10 utiie mb jtom npmiUdne, iiMenH 3HBMHTenbM0 Oonee owcon.ni Mnfl, mcm napoobt* nan 
raremi. h. eciecTBeniio, awrecHHB nocneUM.ie. ocrmorcn cbmmmm oacnDocipaHeeHwMK no 
car oflHBUi aero bhB- 

no30i.ee. aurnasaMHH flyrnac Hnapn. H3o6pen ABMiaienb. paOoraioiuHH no aayxTaioHOMy 
uiiKoy. mo laKne oBUrate/in He mbiuom uiwpoKorg npMMBHeMiiH Ha aBT0M06Mnnx. 

B 1892 r. Py;iom.(|. flM3em, nonymn nareHt «a os.iraien.,. a motopom acnonbaoaancH ei» 
peiraMTMwi. umui Ono OTmimie aaMooianocb b tom, 'ito a umohmop nooaBanacb ..e cMecb ran- 
neaa c bo30vjom, a Hucibin oojflyx. noropbid CMObwo onxMancB. HarpesaHCb npH stom ao bwco- 
mom TC-Mneparypu flociaro'iMOB flnn BOcnnaMeHeHMH TonnMBa, nonaeaeMoro 3aiew a umomhap. 
Oei Heo6«oaMMOCTM npHMeHeHno ami atoro sneKrpvmecnod mckpu CerooHH ranee ABHratenn 
naSbiBaeMbie no ..Mem. coaaaie/in A>’3enBMM, umpOKO npeMeHsoico a nanecTBe CMnoBbix arpe 
ratoa aaToMo6nned. 

no KOMCTpynumi Bee aBToMoBHnbHbie aBHraieOH BMyrpeHiiero cropaHen mommo paaneneib 
»a nopuiHeBbie 11 poropMwe. B nopuiHeBbix ABMrarennx pacuinpHiouiHecB npe cropahMM ran/iHBa 
raaw npMBoaoT b aBMmeHiie nopiaeHb, BoaspaTHO-nociynaTeobHoe asuweMne hotopoto npeo 6 - 
pa3yerce bo BpauieMiie MoneHMararo aa;ia B 3aBiicnM0CTM ot cnocofta aocnnaMeMeMMB ranee 
aBMratenn momho pa3aemitb na aae rpynnbi: c BOcnnaMeMeMneM or Mcnpbi (6eM3MMOBb.e| 
h c BocnnaMeHeMMeM or cwanm (aM 3 enH). B poiopmmx ABMratenBX pacmnpmouineCT raabi B03 
aenciByior Ha apauiaiomyiocn aeTanb — porop. PoropHbie aenrareiiH noAPasAenmorcfl Ha ra 
aoryppHHHbie h poiopHonopumeBbie. Han6onbUjee npnMeHeHMe Ha aarOMo6Hnnx nonyHH/iu 
nopuineabie ABC. 


§6 

nPMHUnnbl AEHCTBMB PA3AHHHblX TMnOB ABHrATEAEH 


HETbIPEXTAKTHbIM ABHTATE/lb 


Hetbipc-iiantHbiH oBHrarenb (phc. 2.1) cocrom M3 unmiHAPOB. yctaHOBOeHHbix na naprepe 
m 3anpbirbix csepiy ronoSKod. CMH3y n napiepy npenHTCB noaflOM. B ronoane unmiHapoB ycra- 
HoaneHb. Knananbi — BnycHHbie h BbinycKHbie — H ceemt 3 an.HraH.iH (a 6eH3MM0Bbixl m/ih 
ilKipcyHHH ann BnpwCKa ronnHBa (B flH3enHX). Bi.yrpH uiinMiiapa 803BparH0-nocrynarenbH0 
nepeMeuiaercn nopuieHb. noropbiil nepea nopumeBOd naneu coeaiiHeH c sepxned ronoBHOd 
uiaiyua Hmwmbh ronouna luatyna oxBatbieaer maryHHyio luetmy noneHHaroro Bana. nopen- 
■ib.e medim noroporo ycrraHOBneHb. Ha noouienHimax a naprepe oBiiratenn. nopuieHb ynnor- 
HHetcH b unn.iHope nocpeocraoM nopuiHeBbix KOneu. Ha no Hue noneHHaroro Bana 3aKpen- 
nen MaxoaiiH nonoweMne. Koropoe 38HHMaeT nopuieHb a HOMue ero xoaa aaepx, HSawBaer- 
c« aepxMed Mepraod ronnod IBMT), a nonomeHiie a HOMue xona amia — Henmed MeptBOd 
toHKofi iHMn nepeMemeiine nopumn or oahoh MepTBOd tohkm ao Apyrod npd pafiore abui a- 
ren» Ha3waaercn raHtoM. 06beM. notopbid o6pa3yercfl naA nopui.ieii. npH HaxomAeHMM ero s 
BM1 Ha3b.aaercH ofibeMOM naMepbi crooandH. 06beM. noiopbid ocBOSowAaer nopuieHb npe 
eio ABMweMMH ot BM1 h HMT, Ha3biaaetoH pafiOHHM oObemoM Hmi mirpamOM ABiirarenH. 
CyMwa oObeMa HaMeptn cropaunn h pa6onero oGbeMa h,i ibiBaeicn ncuinbiM oObOMOM 
UHHHHApa. 
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O'WMii BawHbiM napaMCipoM nopiuxBBOro aoxraienn oBnHeicn cronexb cwaiHR, noiopao onpe 
JIP.aflprCB KBM OTHOUIOHMB nOBHOrO OfibOMB UXnxHApB X 06beMV HBMPPbl cropaxxn. Crenexb C/K3TXB 
coopexeiiHbix aeiOMoOxilbMtix ABxrareneil c xckpobwm aaxiHraiixOM paaiia npxfxepxo 10. Abjo- 
woOwabHbte ‘iprbipexTaioMbie Axaenx MMetoi Gonee ewcoxyio ctenexb cwaTxn, ne Mexee 20. 

Hetwpe>Taxixw» uhkji nocne-AOBaienbHO nxmoxaer b ceGB cneAynmxe raKTw: envoi, oxaTxe. 
pa60MXX 'Ob X BblfiyCK (pxc 2.2) 



Pnc. 2.1 a flBHraTBBb BA3-2111: 1 — noABO/mwan ipy6a xacoca oxnawAaiowex wxAxocrx; 
2 — 6no« uniiHHApoe; 3 — TepMoctai; 4 — abthmx TBMnopaiypbi oxnawAaicwex mxakoctx cue- 
ieubi ynpaBneHHH ABxrareneM; 5 — awnyexxox naipy&JH oxnawAaxjuiex mxakoctx; 6 — 3arnyui 
xa ronoaxx Gnoxa uxnxxApoB; 7 — xpbuuxa ronoBXx 6noxa nxnxMapoa; 8 — perynmop paBne- 
mxb Tonnxua; 9 — xpbtuixa Macno3anxBxoA ropnoBxxu; 10 — ipoc npxeoAB Apoccanbxox 3a- 
cnoxxh. 11 — APocciuibHMft y3en; 12 — perynmop xonocToro xoaa; 13 — paiinx nonoxteMXB 
APOCceiibHoD aacnoxxx; 14 — peexeep: 15 — 33AHBB xpbuuxa npxBOAa pacnpeaenxtonbHoro 
Bana, 16 — napeAHua xpuuxia npxaoaa pacnpeAenxTe/ibxoro Sana; 17 — Tpopcyxxa; 18— npo6- 
xa ujiypepa ipnnxaHoA paMnu: 19 — TonfiHaxaa paMna: 20 — Bnycxxoii xonnexrop; 21 — npaauii 
onopHwA iipoxuneMH Bnycxxoro xonnextopa; 22 — wxxb ripxBoaa rexepaiopa: 23 — Mac/iBMbxi 
ipxmiip; 24 - Aai'.xx nonomexxn xonehiaroro Bana, 25 - tioaaom xapiopa: 26 - abinycxxox xon- 
nexrop: 27 — ujatyx; 28 — xonexxaibiX Ban; 29 — neawx onopxux xpoximexM awnyexxoro xon- 
nexiopa; 30 — Maxoaxx 





Phc 2.1 6 . nonepeHHbiM paape3 ABHraienn BA3-2111:1 — npofiKa cnuBnoro oreepcrnn nop- 
flUHa «apiepa; 2 — noflflDH naprepa; 3 — mscmhuA ORnnip; 4 — Macocowianwatoiueii mhakocth. 
5 — BunycHHOA Konnemop: 6 — anycKMOft KOnnWfTOp; 7 — (popcyRRa; 8 — ionmm»an paMrra; 
9 - pecMBep; 10 — MpwujKa ronoBKii 6no«a unmiHflpoB: 11 — KpwuiKa nojUIMPHHKOB pac- 
npeAen.nem.Horo Sana; 12 — pacnpeflen.iTem.HWli Ban; 13 — UUIBHr BennumwiB xaprepa; 
14 - perynapoBOSHao uiaa6a nnanana; 15 — cy»apa nnanaHa. 16 — TonHBienb: 17 — npy»w 
•uw wianaMa; 18 — MacnocaeMHbiA KomrasoKI 19 — Hanpaen (Ionian BTvnKa KflanaMa: 20 — ana- 
nan; 21 _ cBexa jaMura.mn: 22 — ronoaKa 6noKa uHn.iHflpoa; 23 — nopuiem.: 24 — nounpec- 
cnoRHue RCun.ua; 25— uacnocbOM.ioe Konnuo: 26 — nopuiHBBOH naneu; 27 — finon mkcirhapob, 
28 — uiaryn; 29 — HoneHRartnA san; 30 — KpwwKa luaiyna; 31 — yHa3aieni. ypos«a wacna; 
32 — npRBMHHR MacnflHoro nacoca 
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Phc 2.2 HeTwpexTaKTMbiM uhiui: a — enycn; 6 — cwaTwe; a — pa6osMH xo/»; r — ouinycn 


nopwenb 

noflMnwaercn. 

CMMM8R 

pa6twyio 

CMecb 

iropio-tan cwecb 
+ 

ociaTOHHbie 

ra3bi| 


BpauienHe 

KoneHsaToro 

Bans 


po6osan 
cwecb ropnr 


flaer mckpv 


nopiueHb 

noflMHMaerca. 

Bb4ianKKBap 

OTpafioTaaiiJMe 

raaw 

M3 utuiMHApa 


BwnycHHOii 

K/ianaw 


OTpaGoraauine 

f33b» BbttO/JHT 


BbinycKMOii enycKMOM 
KnanaH M/ianaM 


BnycKHoB 

TpyConpoao/i 


CMeCb 

| nopuieHb ABMWeicF 
I shm 3; Bcacbiaaeicf 

X ropiOHaR CMBCb 
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npH patera teHSMMOBOro aaaratenn B aaaane Tama anycaa orapbiBaeTcn snycaHoa Knanaa 
a nopuieab npoBMemaeren or BMI no Mope nepeMemeaaa noouma no HanpaaneHmo k hmt b 
UM nmiflpe o6pa3yeTc» pa3pe>aeaHe m b aero nocrynaer CMecb napoB teasaaa a a03flyra. aoro- 
pvto npMHHto iiaahiBaTB TonnMBMO-BoaflyujHoA ana roppoaeH cMecbm. nocne npoxoaa oopuimbm 
HMT oh 3a cmbt npaiueMMn KoneMMOTor o Sana hbbhbt nooMBMa'bcn k BMT. aro qenoeTco aaaanoM 
TaMia Catalan. B Ha'iane Tama cwarno 3aHpbiBaercn anycnHoii ananaa u 06a mianana ocrawrcn 
saapwtwM.i a reaeane scero Tama. npH nepeMemeaaa nopuian k BMT ropawan CMecb, aaxoan 
mancB b uanaaape. cwMMaercB. ee flaanenae a TBMnepaiypa ao3pacraiOT. Maacawanbaoe 3aa- 
•.enae AaBnaaan cmaTMB B03aaKaer, aorpa nopuieab aoCTaraer BMT Ho nocaonbay npouecc cro- 
paMaa Tonnaaa 3aiiMM3er onpepeneHUoe apeMB, ropmayio cMecb aeoBxoauMO noaweub 3apaHee. 
no Toro aaa nopuieab AO&aei po BMT a Tame cwaian. Ciaecb aocnnaMeMBeiCfl c noMoiubK) snean- 
piwecaoa acapw, npocaaKaaaiouieA Meway anempopaMa ceeua aawaraaan. yron noaopota ao- 
neaaororo aana ot MOMeara nonBneaaa acapbi ao BMT B83biB3eTCB yrnoM onepeweaan 3aiaara- 
Man. Tlpa cropaHaa Tonnaaa Bbifle/iaeicfl 6onbuioe aonaiecrBO aaeproeMKax ra3oa. aoropwe aa- 
bbt aa nopuieab, 3acraBnaB ero a cneayaiuieM Tame cosepuiaTb paSo'iaa xoa. Koropbiii npoacxo- 
aaT npa 3aapwn>ix ananaaax, aoraa nopuieab aaameTCfl no aanpaaneaaio ot BMT a HMT. IToc/ie 
pa6oaero xoaa HaaaHaeTCfl TaHT Bbinycaa. npa 3tom oiapbiBaeTCB Bbinycaaoa ana nan, a nopuieab 
aaameicB no aanpaBneaaa) a BMT. BbiTecaaa oipaeoTaBuiae ra3bi b aTwocipepy. 3aTeM uaan 
noatopBeTCB a tom «e nocneaoaaTenbaocTM, 


flByxTAKTHbIM flBMrATEflb 

flByxTamawa flBC o6waao ae aMeei ananaaoB 13a HCainoaBaaeM aaymaKTHbix aM3eneii), a BMe- 
cro aax a onpeaeneaawx Mecrax uanaaapa Bbtnonaeabt OTBepciafl. aoiopwe aa3WBa«TCB npopy- 
BoaabiMH oaaaMM (pac. 2.3). 

Hepe3 oaao oaao nocTynaeT Tonnaaao-Boaayuiaafl CMecb |ana aoaflyx b aa3ennx). a iepe3 
uuvroe yaanatoicn 0 Tpa 60 TaBmae ra3W. B ronoBae uanaaapa ycTBaaBnaBaerca caeaa aaiaara- 
antt (Mim (Jiopcyaaa a aaaennx). nopuieab b Taaax aBaraTenox. aaa npaaano, MMeet cneuaanbaym 


®opMy. Bo apexin nepBoro Tama npoacxoflm 
anyoa a cmaTae. Koraa nopuieHb aaxoaaTca 
B HMT. 063 npoayBOMHbtX OBHa OTHPbtTbl. 

Hepea oaao aa aax noa aaaneaaeM ot oraenb- 
aoro npoayaosaoro aacoca anH c acnonbao* 
aaaaeM noanopuiaeaofi nonocra laapiepa) 
nocTynaei caewan ropmaao cwecb (ana aacTWli 
S03ayx a aa3enax) a, 3anonann uanaaap, oa- 
HoaDBMeaao BbnecaaeT ocraiaa 0Tpa60T3B- 
uiax raaoB. flaaKyuiaacs a BMT nopuieab ne- 
peapwaaeT npoayaoaabie oaaa. a aaMaaaeTcn 
npouecc cmaian. B6nM3H ot BMT noaaeTco ac- 
«pa oi caeaa 3a»araaan (ana anpbicaaaaeTca 
Tonnaao a aaaene), nocne aero MaaMaaeTcn 
BTopoii Tam — pa6oaaa xoa, xoiopbia nepexo- 
aai b BbinycK nocne loro aaa orapbiBaeTCfl 
aunycaaoe oaao. 

npa oanaaKOBoa molumoctm aByriaKTHbia 
uaararenb nonyaaeTca npouie a aoMnamaee. 
aeu aeTwpBitamHbiA, Kpoixe Toro, a aayx- 
TBarabix aaaraienax paGoaaa xoa npoacxoam 



Pac. 2.3 CxeMa aflyxiaaiaoro flBC 
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b abb pasa ‘tame 3ro npiiaeno k umpoKOMy 
npHMeHCHMW AByXraHtHblx ABMiaTfRIPM HR '111- 

6onbunu ipancriop'"WK cpepcisa* m arpera- 
rax, raKHX naK Moiouminbi, MoropMwe noAKM, 
raaoHonocHmiM h t. n. B 60-e rr. pBynaniiibie 
PBararemi ycraHaanHBamiCb aa aatoMoeunnx 
SMB, a raKWB Ha aeroMoBHnnx. PPOH3BOAHB' 
uiMscn b TAP (Wartourg « Trabant). 

K comaneiiMio. a KnaccMHectiHX AByxraKr- 
hwx AOMraienax Macro ronnuBHO-eosAVuiHon 
CMecw Hens6e«MO repsetcn BMecre c oipa6o- 
raeuiMMB ra3aMM, bio oBycnoonitBaei xyflujyio 
lOnmiBHyiO SHOHOMMMHOCTb. HO CpaBKBMHIO 
c 'iCiwpexraKTHbiMa flBmaienwMH. m nnoxtie 
SKoaoruwecnae noKaaaremi Boi noneMy ace 
cepuHMO BbinycKaeMwe b nacronutee speMs 
3 Bi 0 M 06 «mi HOMnpeKiyoico aeiwpexraKnibi- 
mm ABurarensiMB. HeoBxoAHMO oiMeiHTb, no 
a nocneflHee spews nonenmiCb AByxiaMTMwe 
aBMraiena. b Koropbix Hcnonb3yeicn npouecc 

anpbiCMHBaHMa ronnMBH0-B03AyuiH0H cMeca, 
pa3pa6oiaHHUB AropMoH Orbital |p»c. Z4), no n03Bom«no 3M3iHTenbH0 ynyMumro noK33atem< raHitx 
ABuraTeneH. Bonee noAPoBHO stot Bonpoc Cypei paccMorpeH Hwwe. Mnorne HccneAOBaienH onie- 
iaioi Taame MBHbUiyio AonroBesHocro AByxiaKTHbix ABMrareneH, Bbi3BaHHyio reu, no nopuiHBBbie 
Konbua nociosMHO nepecenaio' kpomkh npoAyaoHHbix ohoh. m noatOMy lOHaiunBaiorcfi Bwctpee. 


POTOPHO-nOPllJHEBblE ABMfATE/lH 


3a BRBMO Bonee aeix CTonemero cyuiectBOBaHHB aaiOMOBHmi npeAnaramiCb coihh aapnaHtoB 
ABHtaieneB. ho aoctohhoH 3aMBHbi nopuiHeaoMy A8C He Hainnocb. EAMHCraenHOA anbiepHara- 
boh, pociaruieH np>tMeHeHnn na cepiiMHbix aBi0M06Hnnx, sanneicn poropHonopuiHeBoA flBMra- 
Tenb, MnM, nan eipe ero Ha3biBaioT no HMena H3o6peTarejm — ABMraienb BaHKena, 3 toi ABwra- 
te/ib 6wn anepawe npiiMeHeH na aaioMoBHmix iJiHpMbi NSU, KOiopan anocneACTBHii aouwa 
B rpynny KOunaHHH Volkswagen, Ceflaac ABMiaTemi BaHKena ycraHaBnitBaioica Ha HeKOTORbie 
aaioMoBHjiH KOMnaHUH Mazda. B mcTHOcm poropHO-nopuiHeaoMyABHrarenio Mazda Renssis 
Rotary Ana cnopiHBHoro aBTOMo6ana RX-8 Bbina npucyrkAena narpapa *nyaujHH hobbih ABtira- 
ienb 2003 roaa-. 

POTopHo nopumeBOH ABaraienb paOoTaer no MeiwpexraKTHOMy pHitny, nan h o6hJHHbifi nopiu- 
HeBOH ABC (PHC. 2.5) BMecro nopuiMn a siom ABHrarene npaMeiiaeTca BpauiaioutHHCa porop 
IPmc 2.6| cneiwanbUoH «opMbi, mubioiahH HaaBamie •aenbTpoMA'- 

Poiop Bpautaeica Bnyipn Kopnyca ABHraiena. KOTOpbiH HaabiBaeica craropoM H HMeer cnom- 
nyio reowerpHsecKyio ipopMy. Poiop CBa3aH 3y6iaron nepepaneH c ropnycoM abmi arena, a 3a oner 
SKCueHtpHKOBoro aana, Mower coBepuiaib nnaHeiapnoe nepeMeiueHae BHyrpH craropa, npn 
jTOix ace rpM aepiPHHbi poropa nocioaHHO conpHKacaioica c aHyrpeHHeli noaepxHoctbio craropa. 
rtpM 3iom Meway poiopom h craropoM oBpa3yiorca ipn nonocni rtepeMeHHoro oBaeMa, a Koropwx 
MOWHOOCyutecrBHibMenjpexTaKTMbiH ipiKn. B Kopnyce ABHraiena BbmoAHeHu KBHanw Am npaxo 
oa ouiBKAaKiiueH mHAHOcra, a raio«epna nopaHH B03Ayxa, ronnHaa m BbinytKa orpa6oraaujH> ra- 
308 BonruiaMeHemte ronniiUHo-BoaayuiMOH cm ecu ocyiueciBnoercn c iiomoiaoio cBeneH 3awnra 



Pile. 2.4. AByxraKTHbiii TpexunnKHApoBbiH 
aaioMo6HnbHbiH ABHrarenb, panpoBoiaH- 
HbiH coBMeciHO KOMnBHHRMH Ford h Orbital 
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Pi,c - 2.5. PoropHO-nopuiHeBOH ABHraie/ib -PeHe3MC“: 1 — flnow ynpaaneHMB OTMpuaaeT re win 
HHwe enycKiibie ipyfionpoBOflbi a aaBHCHUociH or Macrona apameHMB; 2 — wa nawflyw cenmno 
nOBKOfltfCB no tpm BnycKHbi' rpyOonpoaofla pa3H0H atihhu: 3 — cneuManbHaB ®oocyn«a noflaei 
“acno M paeoiMM noBepxHociRM; 4 — CMeCb a KaMepy cropaMMB nonaflaei wepea 6 obobuo oma: 
5 — BwnycMHbie naHanbi noxpbiTbi topmoctoAkoA KepaMMKofi; 6 — M3- 3a Gokosoto pacnonoMe- 
""B BbnycMHwx OBOM wacTb oipa60Ta8UJMX ra3oa «e nonnaaer nainepy cropaMMB. a yuacreyer 
0 c "eayowcM hmhog; 7 — oGnerMeHHbiM porop paaOMSac-r ao 10 000 mmh •: 8 - uimphns craro 
oa — 80 mm; 9 — ochobhbb M ao*Mia«uioB caenM aaMMraHMR pa6orax3> nocneaoBaienbiio 
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OcHGBHoe oimi'me ra307yp6HMH0ro aBuraie/ifl ot riopujHeBoro aaKwosaerca a iom, no pa- 
60MH« npopecc a new npoHcxoaw mb umkhmhho, a HenpepaiBHo. Ton/iaao iiociobhho anpM- 
CKMaaercs a naixepy cropamin ranoro aenraieaB m. cueiuaaimtcB iaM c BoaayxoM. cropaer. 
06pa3y»m«ecB npn siom raau c bmcomoO ckopocioio nonaaawi mu aonaixH cmiipbom typ6n 
" typOHHbi HOMnpeccopa. CwiOBaa rypSuMa napes peayurop coeauxBeicfl c ipaMCMMCCH- 


Phc. 2.6 Aerami aayxpoiopHoro anHrarona aBT 0 M 06 HBH Mazda 


rA30TyP6MHHblE ABMTATE/1M 


P«c. 2.7 AayxpoiopHUH aaHraienb BaHKe- 
bb aaioMo6Hnn Mazda RX-8 b cfiope 


hub. yaenHMeHMe moiuhocth t 3 khx aaiiraTeneii 
aocmraetcB c npiiMeHexxeM HecKonbHHx po- 
topob b oaHOM aanrareae (phc, 2.7). 

POTopHO-noputHeabie ABC 6onee /lemne 
m KOMnaiiTHbie no cpaaneHHio c nopuiHeabiMii 
aa»rarenBMH a otimnaiOTCfl 6onee SbicoKo* Man- 
CaMB/lbHOM HaCIOTOH BPaiUBHBB, A<MrOe Bpfc’MB 
cna6wM MecTOM 3 thx aaBiaienen Sunn ynnoi 
mbhub aepuiMH poTopa. MMeBiane Hn3Hyio aon- 
roaeiHocib. ho co BpeueHeM HOMnanaB Mazda 
peuiHfla aiy npo6neMy. OanaKo fionbuiaa nno- 
ujaab paBoMMX noBepxHocteM potopa n craropa 
h HecoaepiueHHafl cpopMa Kaxiepbi cropaHMB 
npHBOOBT h cyutecTBeHHbiM noiepBM Teruia. a 
3io otpauaie/ibHo CKasbiaaercB Ha noHaaaie- 
nax aBHiatena. rioaioMy aBMraienii BaHHens 
no cpaaneHMio c nopumeBbiMM aBuraTenflMM 

MBHee 3 K 0 H 0 MHHHW 11 6 onee tOKCMHHbl, 
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ew aeioMoOnna, a Kownpeccop cnvwm arr MBrneraHMB aoaayxa o aBMraienb fopa'iMe ra3bi. 
BMM»n«uinc to tvpOhmw. nona/iaioT b rennoo6MeHHMK. rae HarpeaatOT aoaayx. noaaioiuMM 
c« a KOMepy cropBMMfl ABMraxe/iR. nocne sero yaamttoxcR b axMocrpepy. HanMMwe rsnno 
oOmbhmmmo flaeT B03MomHocxb noBbicuTb 3(txt>ei<iMBHOcrb ra3oryp6HMMoro aem-arenR 
rajoryp6»iHMbte aBuroienti MMetox Bbicoityto MoutHocrb npw HeGonbWMX pa3Mepax CaMovi 
ConbUJOH nacTbio xaHoro ABHraie/tfl RBRReTca xen/tooGMeMHMK. OtcyrcrBue B03BpaxHO-no 
cnnare/ibMbtx nepeMemettmi b tbkom ABHrarene o6ecne*tnBaex BbicoMyto paBHOMepnocxb 
ero paGoTbi. K flpyniM npeHMyuiecxaaM rsaoBbtx rypflMH otmocrxcr nerKOCTb nycwa npn hm3hmx 
reMnepaxypax. wanan xokcmmmocu. m B03M0>KH0CTb paGoxw Ha paamiMHbtx (mwAMHX h ra30- 
o6pa3Mbix) xonnusax. UJupOKoro nptiMeHeHMR Ha aaxoMoGtiRRx raaoiypCMHHbie ABviraxenn 
we nonyMMiiH M3-3a mOKOti xon/iMSHOM 3 hohommhhocth. cHnbHoro iiiywa np»i pafioxe m abico- 
Kovt ciohmoctm MX npotoeoacTBa. CywecxBeHHbiM HeflocxaTMOM ra3oxyp6HHMbtx ABHraTe/teM 
nannexcn ratone xo. mxo ohm weaneHHO pearwpytor npH HeoGxoAMMOCTH pe3woro ycMOpenwo 
asxoMo6MnR. 


§7 

XAPAKTEPMCTMKM flBMrATE/lfl 


B ABHraxene BHyTpeHHero cropaHHB BbiAeABtomtiecB npn cropaHMM xonnMBa ra3bt ASBRi 
na nopuieHb h *tepe3 npeo6pa3ytouptM MexaHH3M BwnonHBtox wexaHHMecKyto paOoxy no 
opaiuenmo KonensaToro Bana ABuraxenR. 3aieM ara paGoia Hcno/tb3yeiCR abb BpamenMB 
BeayiuMx MOfiec aexoMoGMRR. /1 io6om ABuraxe/ib 06 /iaAaei onpeAeneHHOH MomHocxbio 
m KpyrBuuiM M 0 M 6 HX 0 M. BonbUJHHciBO ntoAew npit oueHHe aBioMoGMRR b nepayto otepeAb 
oCpawaiOT BHHMdHMe Ha MOiuHoctb ero ABtiraxenfl m He osenb MMxepecyiOTCB KpyxBuiHM mo- 
MeHTOM. xoxn ero 3HaseHMe cymecxBeHHO BOMfler Ha noBepeHne aBTOMoGw/m na popore 
KoyxBmMH mombht Ha sane ABHrarenn npeAcrae/iflex co 6 oft npoM3BeAeHne bcrh^mm cmrw 
h a"hmw nnesa ee agmctbhr. 

CoapeMBHuoii eAMMMuew M3MepeHMR Kpyrfliuero MOMenxa RB/iHexcR HbtoxoHowexp (H*m). 
KpyxBiAHM M0M8HX. C03AaBaeMbni AQHraTeneM, 338MCMT ox paGonero AaBneHMB BHyxpM UM- 
oh map a ABHiaxenB. nnouiaAM noptiiHfl, paAMyca upMaoimina Honennaxoro aana m pbas apv/mx 
napawexpoB. riocHonbKy epeMB bo3Abhcxbhb Aae/teHHB raaoB Ha nopuieHb M3MeHfleTco npn 
M3MeHeHMM sacroxbi apaiyeHHB KoneHnaxoro ea/ta ABMraTenp. Mpyrnuinti mombht xa«we 
H3MeHBeT«t. Ec/ih yMHOWMTb BG/tMMHHy Hpyrnmero MOMeHTB. cooTBexcTsyiomyto onpeAeneM- 
MOM nacroxe apaiueHHR Bana ABnrate/wt. «a ero ytnoByio cnopocTb. nonysHM 3Ma>teHMe mow 
hoctm ABMraxe/in. pa3BMBaeMOH npa stom cHopocxM. HaMMuan c XVIII b.. eAHHiiuen M3Mepe 
mho moujhocth 6bina noujaAHMao cwna CoBpeMeMHOM MewAynapoAHOM eAMHMueft ti3Mepe 
MHO MOWHOCXH RBARC1CR HM/lOBan (hBx). npH 3XOM HOUiaAHHytO CHIty (It. C.) AOBO/tbHO Macro 
npoAonwatoi yHaawBatb a xexHHsecMHX xapaKxepucTMHax aBT 0 M 06 tvtbHWx ABHraienoH. A*tR 
roro HtoCbi nepeaecxH MOWHOcrb. yKaaaHHyio b KHnoeana*, a nouiaAnnwe OMnbi, My>«HO 
VMMowMXb ee 3HaseMHe wa 1.34. 

ycKOpHHMe. pajBHBaeMoe aBTOMoGHneM, hoxopum ran HHxepecyeiCR Go/tbutHHcrBO 
BOAHienen, kak paa 8 ochobmom m 3Bbhcht ox BeAMHHHbi Kpyrnujero MOMeuxa. MowHOCTb 
ABHrare/in onpeflenRer. rnaaHbiM oGpaaoM MaKCMMaitbMyto CKopocxt aoxoMoGtirtR npo(twc- 
cHOHanuMbte aaioMoGMnMcrhi ahh opeHKM paGoTw aanraxenR ncnonb3yioT CKopocxHbte xapa 
MTepHCTHKH. Moropwe npeACxaBnRior coGoii 3aa»tCHMoctb Kpyrflwero MOMBHia ABHrarenR 
h ero MouiHocTH ot yrnoBow ckopocth huh mbctotw apauieuHR ero aana (pwc 2.8). Ckopocx- 
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Mwe xapaKlepHcrmm peanbMbix paMraieiiOM 
nonyaaioi npn «» HcnwiaHMBX tea lineyMaPb- 
Hbix ctenpax. Ohobhpmo, ho 3HaieHM* 
noKaaaienew paHrarena Gypyi aasHo&Tti 
or xom-i'iecioa nociynaioipero a PBiiraienb 
Tonnwaa. to ecra oi nonoweHHs nepaiiM 
-raaa-. 3aBacHMOcrb ckopocim aBioMo- 
Gmph. nonyieHHaa npn MaiicHManbHOA 
nopane ronnaBa b muiHHflpbl paiiraienB. 
><a3biBaercn BMeujHefi ckopocthoB xapaiiie- 
PWGTMHOH, 

Ha rpaijmKe ckopocthom xapaHiepncimin 
OTMe'ia»TC« MHMBManbHblB H MSKCHManb- 
Hbie oeopoTbi Koaeiciaioro Bana panraienB. 
Kan mowmo aaMemib H3 rtpnaepeHHOii era- 
Pocthom xapaMiepHCTHim ABC. MpyiBipiiC 
MOMBH1 poemraer caoero MaKCMManbHoro 
3H3M6HBB ripn cpepimx o6opoiax eana. a 33- 
JeM npn panbUBMlUBM yBBPHMBHMK MaClOlbl 

apaipeHHn chhwbbicb, Xopouio 3io hpm nno- 
xo? flaaaiiie npepciaBMM ceGe aai0M06wib. 
hotopwh panweicn no posxoA ropnaoHTanb- 
HOH POPOre C MaKCMMaibHOli CKOpOClblO, 
a ero panraie/ib HMeei TaKyio Kpneyio m 3M8* 
H6HHB KpyTauiero MOMBHra, MaKcxManbHan 
CKOpocrb Haciynaei npn oGopoiax panraie- 
nn, 6mi3HMX ii HanSonbipiiM. norpa cana. 
npanoweMHas h aepyipHM KonecaM aai0M06ann m cooiBeiciayiowaa HpyrmpeMy MOMemy 
PBMrareno npa 3>hx o6opoiax, yaemtaenHOMy c noxiouibio ipaMCMHccMH. ypaaHBercn c CMna- 
mh conpotaaneHHB paimteHiiio. peaciByioipaMa Ha aaroMa6nnb. Ecpm Ha popore nepep stmm 
aat0M06nneM bo3hmhh6t pawe iieGopbuioii nopbeM. cwia conpoiHaneMMs yaeniiHmca, 
a o6opotbi pBiirateiiH yMeHbUiaTCfl. Mto me npoaaoHper npw 3 tom c KpyTstpHM momchiom 
PB uraieim? 

M3 CKOPOCIHOH xapaKTGpHCIHKH MOtKHO 3aMeiHIb, 410 yMeiibuieHne 06OPOIO8 PBHiaTCPH 
npHBBPBi 11 tie6onbiuoMy yaenHMeHHio Kpyiflipero MOMema. Ecmi nop bom mb popore 
MB 04e«b BePHK. TO 31OT0 yBePHHBMMB iipyiBipBro MOMBHia. nopaopiiMoro k BepyuiHM Hone- 
caw. mowbt XBaniib pph ero npeopo/iBHiiB 6e3 nepaxopa Ha Go/tee Hit3nyo nepepasy 
b tpaHCMHCCHH aBi0M06MBB flpyfMMM cpdbbmh. PBMiaienb c napaioipeA xapaKiepuCTHKOH 
HpytBuiero MOMema xopoiuo npncnocaGmiBaeicn h yeemmeHmo conpoiHBneHHB paHweHMio 
asioMoOtinB. ripHaeM, seM Kpy4e onycnaercB KpMBan MOMeura xa CHOpocnioii xapamepM- 
cihhb npn yaemi'ieHHH yr/ioaoA CMopocm apauieHMB Sana paiirareau, ieM nyiiuefi npacno- 
caGniiaaeMocibio oh oGnapaei. 

3nempM4ecKwi pBiiraienb 4Meei MaKCHManbHoe 3Ha4eHHe HpyiHipero mombhib npM mhhh- 
ixanbMwx oGoporax, a npn hx yaemweHHH upvTHipmi MOMem oociobmmo oiMmaeica. RoaiOMy 
y anempoMOGHns ipancMiiccan 3Ha4MienbH0 ynpoipaetCB — eMy He Hymiia Hopo 6 na nepepas. 
Ho 06 saeKipoMOOwinx mm noroaopiiM HeMHoro no3we. 

AloGoii aBTOMoGMPbMbiA PBiiraienb npepinaBUBei coGoii coaoiiyniiocib MexaHH3Moa m CHI: 
tbm OcHOBHbiMn MBxaHH3M&MH HeibipexraHTHoro nopuiiioBoro paMiarenB BHyipeHiiero cropa 
MMfl HanBKircn hphhoiiiiiiiho uiaryHiibiA AiexaMH3M (KUJM) 11 ra3opacnpepenMiapbHbiM wexaiiwaM 

irPM). 



Phc 2.8 CHopocTnaB xapaKiepHCTHKa ABC: 

N,. — 3<t)4>eHTHaHaB Mouiiioctb; M c — sipipeM- 
niBHblA HpyiBUWM MOMewn M mn , — MaKCM- 
ManbMblH HpyTBiPHH MOMeHi; N, I(a , — MaKCH- 
MaPbiiaB Moipnocib; M r< — itpyiBiuaw momght, 
cooiaeiciayioiUHH MaKCHManbHOft moimhocth; 
10 — yTToaan CKopocib Bana pBHiarenfl 
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§8 


KPHBOUlMnHO'UIATVHHblH MEXAHM 3 M 


B aAHOitHPHHAPOSOM 'leibipexraHiHoM /irmi are/u? m 3 Kawpbte naa oGopoia KoneH'iaroro sane npn- 
.(MATCH HDTblpe TOfla noptUMH. TOAbHO OflTTM H3 KOTOpbt* OaSOHHH. 9lO nOHBOAHt H HenaBHUMOfWOH 
paAorc ABHraienn. firm HBGonbumx ABHraieneii. taHHX KaH nerrne noAonnbie uoiopw ABHraienn 
moabaob, nenott moiouhnaob h t. A- ianao nepaBHOMepMOCib He npepcraBnnoi GoAbuion npoGne- 
Mb. Ann 6onee inwenux aaTOMoGHnen rpeGyeicn Gonbiuan Moui.iocib ABHiarenn, a cnenoeaienb- 
ho h Oo'ibuiHH pafiOHHH oGbcM DHAHHppa. B 3I0M cnyHBB HepaBHOMepHocib pa6ort- ABHraienn 
ciaHOBHTca Gonee 33 Mbthoh. Boi noHeuy hb coepeMeHHbix aBioMo6Hnnx iiphmchbiotcit mhotquh 
m.HAPOBue ABC npMMeneHHe HecKOnbKHX dhiihhapob, b Hoiopux paeoHHS xoa npoHCxoaHt 
b paanwe MoMenib* BpeMeHH. paei B03M0WH0CTb crnaAHTb nynbCauHH «pyrniuero MOMGHia hs Ba¬ 
ne ABHraienn. EonbWHHCiBO nemoBbix aBiOMoGHneii uanoro Knacca HMeni HeibipexuHnHHAPO 
Bbie ABHraienn, XOTB mioraa Hcnonb3yiorcfl AByxUHAHHApOBbie HinexuiinnHAPoBbie. Ha Gonee ra 
►xenwx aBT0M06HnHx ipeGyiouiHx Gonbuion moiuhocth. napnpy c nerbTpexuHnHHApOBbiMH. Moryi 
HGHMeHOTbCfl nniHUHnHHflpoBbie m uieciHUHnHHApoBbie flBHrarenH. PerHDBbie aBi0M06nnH bwc- 
wero nnacca oGopypytoice BOceMHUHAHHppoebiMH h pBeHapuatHuHjiHHppoabMH ABHrarennMH. 
•ora BCTpeMaioiCB ABHraienn c pecmbio uwiHHApaMH. BonbuiHHCTBO rpyaoabix aBT0M06Hnen 
cpeaHeH h ooribUioM rpy3onopbeMHOciH HMetoT ABHraienn c urecTbK) h BoceMbto unnHHApaMH. 

KpHBOUJHnHO-UjaTyHHbJH MBX3HM3M MHOrOLJHnHHApOBOrO ABHraienn COCTOHT H3 nOABHWHhIX 
H ..enOABMTKMblX AeTBneH. 

It noABHWHbiM perannM KUIM OTHOcnicn: nopuieHb, nopuineBbie itonbua. nopuiHeBOH naneii. 
iiidiya. MOPeHMarwH Ban. BKnapbmin noAuninHHHOB h MaxoaHK. HenopBHWHbiMn peiannMn KUJM 
HBnnxncn: 6aok uhahhapob, ronOBKa Gnona h npoKnapna ronoBHH GnoKa (pnc. 2.91 

KPHBOIUHPHO UjaiyHHbTM Mex3HH3M BOCnpHHHMaOT AaaneMHe ra30B. B03HHKai01UHX npM cro- 
P3HBH "onnHBa b unnHHppax ABHraiemi, H npeo6pa3yBT 3io paaneMHe a MexaiinnecKyio paGory 
no apaiueHHio HonehnaToro eana. npempe seM nepeniH k nonpoGHOMy paccMoipeHHio KOHCTpy»- 
.bin oiAeubHbix peianeH cospeMBHHbix KUJM, hboOxoahmo pa3oGpan.cn a npHMeHneMwx Kouno- 
hobomhux cxewax, 

PacnonoweHne unmiHApoB e 6no«e onpe- 
pc-nnei HOMnoMOBOHHyKj cxewy ABHraienn 
iphc. 2,10), Ecmi och UH/uiHApOB pacnonowe 
Mb. e oahoh nnocHociH, to laKne AanraienH 
»a3b.aaior pnpHbiMH. 

Pnpubie ABnraienn yctanaamiBatorca Ha as- 
TOMOGlUie MAH BepiHKanbHO. HAH nop yrnoM 
- aepnmaAbHOH nnocHOora Ann yMeHbiueMHn 
Bbicon.1, aaHHMaeMOH ABHraieneM, a B hbkoto- 
Pon cnynanx ropH30riianbHO, nanpHMep npn 
paaMeujBMWH nop iioaom asioGyca, B V-o0pa3- 
Hbu pBHraiennx och uhahhapob iiaxoAnrcn 
s pByx nnocHocmx, pacnonomeHMbix nop yr- 
'lou npyr n apyry. Vioa Mewpy ochmh uhahma- 
iHJB MOmei 6blTb paaAMMHblM. Pa3H0BHAH0- 
.-Ib«j TaKoro ABHraienn mo*ho cnniaib abho- 
'enb c raw HaabiBaeMbiMH onno3HiHWMH (npo- 
'.iBonejnaiAHMHi uhahhapbmh (a HeKOiopux Phc. 2.9. HenopumHiibie aeiann HpnaoujHn- 
cipanax iaKy» noMnoHOBKy Ha3biBawi iio-iuaiyHHoro MexaHHSMa 


nponnaAna 

nnanaHHOH 

HPblUJKH 

ronoana 

6nona 
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Phg 2.10. CxoMbi pacnonomeHMR uhahhapob b ABHrare/inx paa/iMMHOM homiiomobkh: 
a — pRAHbJH MeTbipOXUM/lMHAPOBbUi; 6 — V-06pB3HblH UieCTMUH/IHHAPOBblH; 8 — Onn03HT- 
HbJH seTbipexuMJiHHAP0Bwf»; r — VR-ABHraTenb uiecTmiK/iMNAPOBbiii; a h e — W-o6pa3Hbie 
12-4HnHHApoBbie AHwraTe/iH; a — yron pa3aana 

































•boxer*), y Koroporo stot yron cociaanqei 180“ CpaBHMre/ibHO neaaBHO noflBvtncfl aewraTenb 
W12, |j93pa60TaMHbU< rpynnon komoBhmA Volkswagen. cxeMa KOToporo npeacTaanneTcoGoA hsh 
0h> ;iBa V o6pa3Hwx aBnraTe/ifl c pa3Hb»MM ymawM Memay ochmh umammapob. mmoioiummm oGwhm 

KoneMsatbiM sen (pnc. 2 . 11 ). 

nepea reM Kan nepeliTM K aeranbMOMy paccMorpeMnio ABMraieneM paanHHHbix momhohobok 
,i ocoCeHHOcreli MOMCTpyKumi aeTanen KUJM Heo6xoanMo onpeaenMTbe* c t3mmmm GaaoBbtMH 
noMHTMAMH. kbm xoa nopuiHB m anaMetp uHnMHapa, Hoiopwe onpeaenaoT paGoMMA oGbew asura- 
ien« m OKaabiBaior ocwoBHoe BflVWHMe Ha paGonwe xapaKrepucTMKM /i*>6oro aaviraT enn. flwaMeTp 
miMMHAPa — 3T0 a^aMeTp oreepCTM*. Bbino/iHeHHoro b 6noHe umjimmapob. Xoa nopuiHn — pac- 
croBHMe Meway BMT h HMT. /JuaMetp un/niHapa m xoa nopujHS npHHtiTo H3MepnTb b MHnnMMer- 
pa» a oGbew aswraTe/m a nnrpax. noHWTHO. mto aea aeMraienn oaHHanoBoro oGbeMa Moryr 
HMeTb pa3nnMHoe smc/io pM/iMMapoB h pa3nMHHy(o KOMnowoBKy. 

Ecnn awaMeip uunMnapa Gonbwe xoaa nopwHB. to TaKOfi aQMraienb HaawBatOT KopoTKOxoa- 

hwm. flaHHbie ABMraTe/iH pa3BMBa»or Gonee bwcokmb MaKCHMa/ibHbie oGopotu KoneHsaToro 
eana. m b HHxynpomaeicfl pa3MeuieHne snycHHbix h ewnycKHwx unanaHOB. wroaaeT B03M0mH0CTb 
nonyMeMHR bwcokoh moujhoctm. Ecnn xoa nopujMB npeBbiujaeT anaMeip UMmiHflpa, to ABHratenb 



Pmc 2.11 ABMraTo/ib W12, ycTaHaenMeaeMbin wa Audi A8 c 2001 r.. npaKTMsecHM coctoht 
M3 aayx A&nraTeneH V6 c pa3nnMHbiMM yr/iaMM paaaana uh/ihhapob, Mcnonb3yiomMX o6u*mm 
H oneHsaibiM Ban 
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fmnii'icu fln»MHtttoflMUM. roilnt' nnuraiemi naK npaanno, Oonee oiiomomiimmu m xnpaiuepH3y 

h. icii OoniiUiiiMW 8M8>M!HimMH Kpyrnuieio MtoMHia, flnHtiMoxoAMwe aBnraienH MMeioi 6oni.tuy«j 
ewcoiy, no Hopone no annuo 

IIph jjnj|ia6otne KOHCipynmm flBMraterai nptnoflatcn iieuiatb Bonpoc o ow6ope Benn'iHHw 06b 
eMa onanbxoro unnnMflpa. Ecmi oObeM uhiihhaps caonaib ciieHb ManeiibKHM. to oh 6y/ier nno»o 

i. inoniinTbcs ionnnaiioB03pyuiHoil cMeCbio it Moumocib Taiioro aanraiemi 6yaei hh3koh. B to me a os- 
mu nenuao 6e3rpami'iHO yBenMMMBaib oObeM unniiiiapa, noiOMy hto npH otom ippoHi pacnpocrpa- 
hohhr naaMBHH MomoT lie ycnoib aoiitn no ctshok UMnimapa 3a to KopoTMoe ape*, mi. noiopoe otbooht 
c« ha papOHHH xoa. a 3 to npneepei w yMeHbUieHMio aOBneiina b unnnHApe 11 cuanterco wa yMeHbtueHHH 
mouikocthwx noHa3aienen aBni-aieon. B coapeMSHHbix aBT0Mo6nnbHbix aanraiennx ofiteM oipenb- 
hoto uHiwMapa peflKO npoBbiuiaei 0,8 n. a b OonbUiHHcrae aenraTenen cocraanneT okcuio 0.5 a, 

Kan ywe oiMenanocb paHee, neM 6onbuiee hhcao uhiihhapoo nineer aenrarenb. ieM paBHoMepHBB 
oh pa6oiaeT, ny/ibcaunn. BoamiKaiomMe npM pafioio flBC. Moryr 6birb yMeabuieHu npnMeHBHneM 
MaccHBHOro MaxoBn«a, ycraHaa/iMBaeMoro Ha KOHue KoneMHaioro aana. HeM MBHbuie uhomhapob 
HMeei ABHraienb. rein oonbtuen Maccoii aonweH o6naaaib MaxoBHK. B to me bpbmu MaccHBHwn mb- 
xobhk M3-3a cBoen HMBpuHOHHOcni yxyawaei cnoco6Hocib aBHraieiiB Obcrpo Ha6Hpaib o6oporbi 
nosiowy HOHCTpyiiropaM OBHraieneit npaxoanTcs npnHHinaTb HOMnpoMHCCHbie peuieHnn. 


EA0AHCMP08KA ABMrATEOEM 


PaBHOMepHocTb pa6oibi flBHraTenn 3aBHCiii ranine ni ero cOanaHcnposaHHOCTH. /1k>6oh nopuiHe- 
boh UBiuaTe/ib noflBepraeTcn aenciBHio poaKTHBHbix cun. Koraa nopuieHb a oaHounnnHapoBOM 
aBHraiene aaiimeiCH BBepx, Hopnyc asHrarens cipeMmcn caBHMyibcn 8HH3. h naoOopor. ripH 
3TOM t a nacib aeiOMOOnnn. Ha Koiopyio ycraHOBnen aBHraienb. 6yaeT nociOHHHO noasepraTbcn 
BcpnmanbHblM nonc-OaMnnrn. 3ro BBneiiHe mowho yCTpamitb. ycTaHOBHS «a HoneHnaibiii Ban 
nponiBOBecw. Bepinnanbubie noneOaHnn npeHpaTincB, ho soaMMMHyr nonepe-mbie. Bbi3saiiHwe 
caMHMH nporMBOBOcaMH. Ecnn b aByxuMiiMHapoBOM pnanoM aBHraiene nopaiHH 6yayr aBHraTbCB 
o npoTHBononowHbix HanpaaneHHBx, ohh 6yay D39MMH0 HOMneiiCHpoBaTb BepTnnanbHwe nepe- 
MeiawHHB. HO Bo3HHKHyT H0ne6aHMB aBHraienn Bnepea-HB3aa. Bee aaioMoOHnbHbie ABuraieriM 
VnaHaonHaaioTCTi Ha ynpynix onopax, ho b cnyiae oonbtuoro aiic6ananca BnOpaunn moryr nepe- 
aaaaibCB Ha kV30b aBromoOHnn, Kpowe HepaBHOMepHOCTH pa60Tbi aoHraTenn. Bbi3SBHHOH nepe- 
meiueHnem nopuiHeii. cyiaecTByei HepaBHOinepMoctb. Bbi3BaiiHan aBMWeHHem uiaryHOB, noropme 
cusepuiaioT cnoMnoe aoMWenne: B8epx-BHM3 m H3 ctopomw b cropony. 

OGiuiih AHcGanaiic aBHrarenn B 3HaHnrenbMon cieneHH aaBHCHT ot ero komoohobhh. TaN. na- 
npnxiep, HeibipexuHnHHapoBbili pnaHbiH aBarBienb. a oinHHHe oi V oepa3Hwx HeTwpexuHmiHapo- 
Bbix iaBiiratenb aBTOMoBHneii Lancia. MeM3-968|, aocraiosHo xopoiuo cfianaHCHpoBaH HecnyMaM- 
iio ohh ycTBHaBnHaaiorcn na mmothx HeGonbuiax nerHOBbix aBT 0 M 06 Hnnx. Xora npa yBeAHnemiM 
oObeMa TaHoro aBHraiena BHOpauHH Moryr ciaib omyniMbiMH. Eme ny'iuie cOanaHcupoenii .ierb|. 
pexuHnHHapoBbiA aBHraienb c onnoaHTiiuMH (npoTiiBoneiiiauiHMH) uiimiHapaMH. Tbhhb aBHrarenn yc- 
neuiHO npHMOHHnHCb na aai 0 M 06 Hnux VW Beeile. a b iiacromaee BpeMn ycraHaaoMBaioTCfl Ha 6onb- 
uihiictbo aBT0Mo6Hneii Subaru. UJeciMUMnHiiapoBbie naHraienH c onno3HTHUMH uHnnaapaMH 
iPoracbe 911 h nOKOiopbie Subaru) oGnapaim omn'iHoii pasHOMepHocibio npH pa60Te. Kpoxie to- 
io. raHHe aonrarenH aaxn BolMoimiocTb noHH3Hib ueHip Macc aBTOMoennn, a npH nepeaneM pac 
nonomeHHH — npnwoiiHib nonoraO Hanoi. ynyumaiouiHH aspoaiiHaMHKy aBTUM06iuiH. K HoaocraiKaM 
lairnx aanraieneH cneaver oinecro cnoMHOCTb in npoH3BoaciBa n oScnywiiBaiiiin. B pnanoM 
lueciMUHiiHHapoBoM aBHraiene mo»ho ao6Hn.cn npaiiTH'iecHH aOcomomoii cGanaHciipoBaHMOcro 
am HMepuHH. V-oGpa3iibie uiecTHUHniniapOBwe aBHrarenn Oonee KoMnaimibi no anmie. hto ocoeen 
no Banoto npH hx nonepeHHOH yciBHOBne na aBioMoOnne. C6anaHCHpoaaHHocTb V-oOpaaiibix aBH 
raienen 3aBiicin or yrna Meway ocbmh UHnnnapoB Tan. ans V oOpaiHoro uieciHuniiHMapoauro 
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ASMraiBfltt MawnyvujMM yrnow Oy/jer yro/i 60" 
mum 120“ <m/im 180" y flBMraTonn c onno3WHbiMM 
unnHHflpaMH), TaMMe we yr/iw ■MAeanbMo* noaxo 
flWT a/ir noMin nonnocTbio cGanaHCMpoaaMHoro 
flawraienB V12. xotr 6onbume ymw yBe/WMHBaiOT 
uiMPMHy flanrarenfl. AocraroMHO xopowo cCanan- 
cwpoBan flBHrarenb V8, ©cam yron Me*Ay ocrmm 
umamhapob cocTaanner 90° n npMMeHnercn coor- 
aeTCTByoiuafl MOHCTpyHipiR MonewMaToro sa na. 

AncGa/iaHc ABMraTe/ieM MoweT Gbitb noniM 
nonHOCTbto KOMneHCupoBaw npMMeneMMeM Ca- 
naMCMpHwx eanoB (pmc. 2.12). Koropwe MMetor 
npoiHBOBecw m npMBOflflica bo BpameHne 
ot KO/ieHsaToro Ba/ia ABMrarenR, flow no/iyne- 
mmh xopouimx peaynbTaiOB 6anaHCMPHbie Ba/iw 
AO/iwtHbi ycTanaBnHBaTbCfl b onpeaeneHMOM 
wecTe ABurare/iH. hto cymecTBBHHO ycnowHneT 
ero KOMcrpyKumo. 

B nocneanee apeMfl ans yMenbuieHMR bm 6- 
pauHii pnaHbix seTbipexmimiHApoBbix aBura- 
rene* 6o/ibworo o6beMa cianw umpOKO npn- 
MGHBTb 6anaHcnpHbie Banw. ycraHaanMaaeMue 
pnpoM b no/woHe Kapiepa ABMraTe/iR (ABMra- 
«e/ni Ford Coswort DOHC. AanraTe/iM BMW) 
i PMC. 2.13). 

AoBonbHO Macro npoM3BOAMTe/iM aaioMO- 
6nnevi yBe/MHHBator woiUHOCTb ABMraTerm 3a 
CMer Ao6aa/ieHMB euie oflHoro muiHHApa. Ta«o»i 
cnocoC aaer B03M0>«H0CTb cGopkm ABMrareneii 

m 3 OflHOM rexHonorMHecKOM /imhhm, mto yAewee- 

ntieT npan3BOACTBO. TaKMM o6pa30M, fibtnn 
C03flaHbi nBrnuM/iMMApoBbie ABMrateaM Volvo. 
Volkswagen n FIAT. Ans tbkmx ABHrarenert Mac¬ 
ro ripuMeHRioTCR GanaHCMpHwe Ba/iw. ABHrare/in 
c ipeMR uMnwMApaMM Tanwe cGanaHCMpoBaHbi 
nnoxo, m, nocKOAbKy ohm ycTaHaanMBaioicfl 
Ha HeAoporne aBi0M06n/in KOHcrpyxTopbi mbcto 
0TKa3biBa»rcR ot npMMeHeHMR 6a/iBHCMpHb»x 
BaooB. no3BonflR ABMraienio pa60Tar o nepaB- 
HOMepMo. ho Anfl MOHTaiwa ABMfaie/iR npMMe- 
HRtOT cnemianbHbie BnGponornomatouiMe onopw. 
HOTOpwe ABKDT B03M0>KM0CTb CBeCTM H MMHMMy- 
My nepeAasy na Ky30B enfipauMH. Ha AOpornx 
aBioMo6nnflx iipMMeHRtotcfl ewe 6o/iee coBep- 
uiewHbJe onopw ABMraTe/iR. FaH. na Range 
Rover c AwaeneM TD6 npMMOHRiOTCT rMApaBfiM- 
MecKMe onopw c aneHipoHHWM ynpaBnenMeM. 
KoMnbtorep. ynpaanRiowMM paGotoM 3rw* onop, 
uboamt npaKiMMecHM h Hymo bc© BM 6pauMM, ne- 
peAatowMecfl na nyaoe aB!OMo6nriB. 



Pmc. 2.12. Ba^aHCMpHbie ea/ibi AanraTemi 
GM Vortec 2004 r. pacno/iaratoTco praom 
c KO/ieHtaTbiM oanoM 8 6noKo pmamhapob 
m MMetor BoaMomHocTb apaiuaibCR a pa3- 
Hbie CTopoMui 6naroAapR ujecrepeHHaTo- 
uenHOMy npMBOAy* Ann cmhwghmr ujyMa mc- 
nonb3ytoTcn rMApaBnMMecKMM MaTRMtMTe/ib 
M ycnoKOMTenw uonn 



Pmc. 2.13. KoMnaKTHbte 6anaMCMpMbie eanbi 
MeTwpexun/iMHAPOBoro Aanrarean BMW 
Valvetronic pacnonaratoTcn n nopAOHe 
aaprepa 



Pmc 2.14. AaHrare/ib V10 npoM3BOAeHHbiM 
MOMnawMeM BMW a*r aBTOMo6n/iert «t>op- 
My/lbl-1 
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flBHraienM V10 (pm- ! 14), Horopwe ycneiiaio ppmmomiiiotct Ma roMP'mwx aBT 0 M 06 i«m« <Pop 
mvhw-1 mom/iv pwwmh mtnmiApoB mem vroa 72". laiioft flBiirarenb iienoctatoMHo c6anancM- 
Pobbm. no paSoiaet poaaahHO pasHOMepMo 03 - 3 . 1 6om.uioro 'wcaa imnMMapoB 


E/lOK UM/IMHflPOB 


Booh iiKniinapoB (pile 215) m ero ronOBHa — 3 to caniue Kpynubie m rawenbie Harm flanraTeno, irarora- 
aHHaaeMwe c noMoiubio mm,a c nocneflyiouieii MexaMiiyecKOM oepafiorHofi. B pBurareae c wnanociHbiM 
owiamfleHHCM BOHpyi uMaMuppoB pacnoaaramrcn KaHanw ano npoxopa owiampaiouiea whphocth koio- 
pwe oCpaayiol aopmiyw pyfiauiKy. UMWiHAPbi flBHrateneii BoapyiUHoro oxaamneHMti o6nhmo H3roraBnn- 
aanrcH otflenaHo h Mweiot pe6pa a"° yaemiHeHHH nnouiapa oxaamoaeMoA noBepxHoctM iphc. 2-16). 

HawMBfi nacre 6noKa uiimiHppoB oSbiHito oOpaGarbiBaerca flnn ycraHOBKii a 6 bok Kopennui 
noaiuHriHimoB noneHnatoro aana n aim npHCoepMHeHiw noapoHa riaprepa. 6onbuioe aHaneHue hmbbt 
paccioaHMe ML'way cocbphhmh umwHflpauM. VBejIHMBHHe paccrooHMO paei B03Mo«Hocrb noBbi- 
Wb weciKoctb GnoKa a o6ecneHHib BoaMoniHocib yeenHieHaq b aanbHBiiujBM paGonero oGbexia 
oemaienR nyieM yBe/iHseiiHfl AMaxierpa LpuiHMflpoB (Han6onee npocroi* cnocoS nonyHeHHfl moam 
*H« aUHM ABMrateABM pa3aMHMOM MOU1HOCTM). C ApyTOii CTOPOHU. 3TO npilBOflHI H VBBBHHBHHIO ra- 
6apHTMbi> pa3Mepos ASHrareas m ero Maccw B nocneaHee apexm HeKoropwe npon3BOAMrem( 
aBtoMo6nnbHM» aBHrareneH H3roraBnHBa«T GnoHH umamhapob, a hotopmx cocepMHe um/imhapw 
conpiwacaioico cieH«aMn (ra« HaawBaeMbie cuaMorne 6noHH). laKoii cnoco6 aaet B03MOWHOCTb 
nonyMHib AoaoabMO mectxyio KOHcrpyuiwio np« cpaBHHrenbHO Me6oabUJ0M paaMepe. JKecr«ocib 
6noxa uhahhapob b 3HaHMreabH0fl crenena onpeaeaserr uiyMOBue xapaKrepMCTHKM ABMrarean. 

flonroe speMH eaimciBeiiHbiM MaTepaanow aan H3roroBaeHMn Ghokob umamhapob nay*M/i ay- 
ryii. 3ror Mareptiaa neaopor, oh o6aaaaer bucokhmh nponHOCTbio m mecrHocrbio npa xopouihx nwra- 
eabix HasecTBax. Kpomb roro. o6pa6oiaHMbie xoHiiHroBaHneM oiiyrpBHHHe noBepxHoctM HyryHHbix 
umamhapob o6aaaaw omKHHbiMM a.m«ppH.(uHOHMbiMH cBoitaBaMH h bwcokom H3HOCocroiiHocibio. Cv- 
wecieeHMbiMH HeaocrarHaMH MyryHa SBnmorc* ero Ooabuian Macca m HH3Kan renaonpoBOAHoerb. 
CrpewneHMe KOHOTpymopofl k co3aaH«io 6onee ner«Hx neiirareneH npaaeno k pa3pa6orKe KOHcrpyK- 
uhh 6noKoa uiifiHHapoa M3 amoMMMMeBbix cnnasoB. /Viiomhmmh 3HaHiuenbHo yciynaei ayryHy a mecr 
hocth m h3hococtoPhoctm, ncoioMv 6noH ii3 araoMHHHn aonweH HMeib (Sonbwoe MOBMHecTBO pe6ep 
mecTKOCIM, a a Kayecrae UMnMHapoB o6whmo cnywar re *e syryHMbie rnnb3bi, HOropwe Bcraamioi- 



Piir: 215. AaiOMHHHeBuA 6 «ok pM/iHHapoB 
ABMrarenR V8 c 3anpeccoBaHMWMM -cyxH- 
ranbaaMB B hhmhbh saciK 6noKa bm a- 
Ha paMa necTiiHHHoro Tana, c noMouibio ho- 
topoM iipboktch HoaenHarbiM Baa 



Phc. 2.16 Uhhhhap h nopuieHb AayxToKiHO- 
ro flBMr arena soaoyujHoro oxaamaeHMB 
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or o anoMnMMeBbiii 6/ioh b npouecce G60PKM, 
3ailMBa*0TCR MHM 38npe<X0BblBaiQTCfl B Hero 
npH MaroroBJieMBM (pnc. 2.17). EciM rMnb3a um 
nMHflpa MenocpeflcrBBHMO owwaaeicn ox/iaw- 
flaiouteft MiMflKocibK). ona Ma3biBaeTCR *mok- 
poft» a ec/iM wei — -cyxoM*. MoKpbie rnnb3bi 
flonwMW MMer b tiaaewHoe ynnoiHeHwe c nonocTbio 
oviamaeMHfl Gnona umomharob. 

npHMeHemie Go/ibiuoro KonMMecraa pe6ep 
mecTKOCTH m MyryHHbix rw/ib3 a 3HaMMTe/ibHOM 
Mepe cboaht na Her npenMymecTBa ot npuMe- 

weMMR 6 nOHOB HH/IHHAPOB M 3 a/IFOMHHMGBbtX 

cnnaooe. Mcnonb30BaHne b np0M3B0Acrae co- 
BPCMeHMWX TeXMO/lOrMM AflCT B03M0>KH0CTb naro- 
ToaneHMB nenoix -anioMMMHeBbix* ABMraTe/ieM. 
y KOTopwx 6 jiok umahhapob He MweeT syryHHbtx 
nmb3 (pnc. 2,18). B pa6oMMX noeepXHOcrax i(M* 
ziMHApoB b antoMMHMeebtx 6/ionax aneKTpo/iMTM- 



Pmc. 2.17 BnoK um/imhapob ABuraTe/iR 
Nordstar GM c cyxow~ rH/ib30M. Ha paape- 

36 XOpOUJO BHflHO, KaK BCTaB/ieHbl 8 6/lOK 
UM/1MHAPOB -cyxMe- rnnb3bi. 06paTHTe bhm- 
MaHMe wa BbinomteHHbie b AHHiuax noptu- 
Hen KanaBKH, npeAOxpaHRiomHe ot Kacanna 
nopuiHR KnanaHaiviM 



Pmc. 2.18 AenraTeab Jaguar c anioMMHMeBbiM 6 /iokom. 6/iok um/imhapob aroro KOMnoMiHO- 
ro uiecTMUH/iMMApoBoro V-o6pa3Moro 24-»uianaMHoro nanraienn, np©AHa3MaMeHHoro Ann 
nonepesHOH ycraHOBKM wa aBTOMo6M/ib Jaguar X-type, nonHOCTbto H3roTOB/i8H wa aawMH* 


53 


HMeaoro cnnasa 







idckiim nyreM co3fl0oir.n nOBMiuemio* coaop 
waaae kpomhhr, a 3a<0M uHnMHaDbi nomepra- 

lOTCT XHMMMfiCHOMy TR3BBeMalO A"" C03fla«H0 
mb paSowfi nOBfipXHOCTH uhaiihapob W3MOCO 
ctoRhoA nopacxoA nnoHKM 'wcxoro KpeMuMn, 
xopouio yAepWHBaiouieR CMaany. Kpowe rpro. 
0CO68MMO aacIO O ABHraTBAiU H3 

anioMHHiieawM uiimiHAP hbmocrtcb enoa xpoMa 
MAM KpeMHaA-MMKCAeBOf0 nnaaBa (HMK9GMA). 

WeciKocTb aiiKiMumieBoro 6no«a uanaaflpoe 
MOwei 6biib noBbiiueaa He xoiibao npiiMeae. 

MMeM OOBblllOtO KOBRaeCTBa pe6ep WeCTKOCTH, 

ho a acnoabaoBaaaeM cneuHanbHbtx npocxaBoa 
aeciHHHMoro tuna b 6noae (pat 2.19|. Taaae 
npocraaxa, coeaaHeHawe c 6noKOM, pommmo 
3HBHinenbMoro noBbrnienan wbcthoctw caMoro 
flBoaa, cnywax npoHHoa ocaoeoR abb yctaaoBKH 
aopeaHw* noAiu“n““«OB KoneuMBTorp Baaa. hto noBbmiaer ero AonraaeiHOCTb. TaKaa KoacipyrniaB 
fiBOHa HHBIIHAPOB CTBHOaHTCT HOpMOB npH npOB3BOACTBe 6eH3HMOBblX flearaxefleR COBpeMBHHblX 
HDiKOBbix aaxoM06aneR, Dpa npo«30OAcrae AaaeRea, B Koxopbix H3-3B bucokmx aarpyaoK a eaBbiuoR 
UJVMHOCTB TPC-6yeiCB 6onbUiaB MBCIKOCtb 6B0K3. BBCIO fipHMetlBtOT HyryHHbie 6BOKB UMBMHAPOB. 


Pile ; 19 Paxxa nociHHHHoro tuna a 6aoae. Pa- 

Mbl nOCTHMHHOTO THnB 30M0HBK)T npHBblHHblb 
NpblUJNH KOpeHHWX nOAUlMBHHKOB HOAOHM3TO- 

ro aana 8 KOHCTpyKHMH coapeMeHHbix ABC, 
npHaaiOT BucoKyn mecraocTb 6noky mhahha- 
poo H npoABeBBiPT MH3Hb KoneMHaTOMy a any 


fOnOBHA B/IOKA UM/1MHAPOB 


roBOBHa 6B0Ha umbhhapob saapbiBaer caepxy uhbwhapw h KpeiwrcB « 6no«y c noMouibio 6obiob ana 
mnaneK. Abb loro hio6w npa ceopae ABiirateAB He npoaaouino abOopmbuhh ronoaaa 6 bokb. aaaopa 
HMBBHHe KpenewHbix sneMemoa aobwho npoaseofliiTbCB c 3aAaHiibiM ycaaaeM h b onpeAeReaHnA no- 
cBeAOBarenbHOCTM. IbBOBRS GnoKa o6whho OTBHBasica M3 aRWMaHMeeoro conaea (pewe h 3 lyryaal 
B aea noBHOCTbio hbh HacTMHHO DacnonafaioTCB naMepbi cropamiR. Baytpa ronoBKH Bbinof ihbiotcb 
anycnubie h BbiriytKHbie KaaaBbi, Haaanw uoabhoh py6auiHa a"b npoxoAa oxnawAammea hmahocim 
a iiaaaBbi cm33ohhoR cacrewbi. Kaaanu aab noABna ronpaBHO-BoaAyuJHoa CMeoa aaa B03flyxa a ua- 
miMAPbi a Bbmycxa oipaSoiaBUiax ra30B npoxoAfli B Kawflyio HBMC-py cropaHHB a 3anaaHaBaioica 3a- 
npeccoeaMHbiMH a romany 6nona ceanaMa HnanaapB, aaroroBneHHUMa a3 Byiywa ana APymx nposabix 

MaiepaaaoB. B KamaoM uaaaaApe AaararenB 
yciaHoaneno, nan MimBMyM. no Aaa ananaHa 
(anyciiHoR a BbinyCHHoa). Kaanaiibi npa«MMaior- 
cb a ceAnaM c iioMOmbio npywaa. B rOBoaae 6no- 
i<a uanaHAPOB pacnonaiawTca a apynte Aeraaa 
rasopacripeAenarenbaoro Me.<aKM3na. Caepxy 
roBoaiia 6noaa 3aHpwBaeicB apbiuiKoR. miopan 
apenaicB a tonoeae ae|)e 3 npowiaAay. Mphnima 
fonoBNa Snoaa aarotaamioaeica 113 amctobom 
ciana ana aaioMaaaesoro cnnaaa. 

ronoBKa 6 noKa uanaHAPOB AaaraieaeR co- 
apeweaHbu aBTOMoOaBea Moryi aMera AO 
aoobao aiowiiyio Hoactpyauaio (pao, 2 20 ) 
a aioiKWan. o cefai ooiibiaoe aoBaHecteo flera- 
Bea e aaaanaMOCta ox aoacipyHuaa MaxAiiaa- 
•aa raaopacnpeflenenan. 



Pac 2.20. ronoaaa Onoaa HerwpexixH/iHHA- 
poaoro pRAHoro ABaraie/m e Asywn pac- 
npcAonaienbiibiMM uonaraM a HeTblpbMn 
KnananaMH aa umahhap 
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nOPUJEHb 


nopuieni, (PMC. 2-21) MMeei flOBo/ibMo CJiomiivio MOHCTpyHiiMlO, notoMy 'ITO oh nonaepraercii 
ombmb BonbuiMM >' Menoc'onHMbiM no eeirn'Miiie Harpy3MaM 

Hspyupian noBepxHocTb Manpaansiomefl Mac™ hocmt naaBamie ioOkm Bo apexm pafio 
■iero xo«8 mb nopu/BMb BoaneficiByei bmcomob aasneiiMe pacuiHpnwm»xcB npn bmcokom 
'..■M neparype ia30B. C apyioft ctopohw, mpm pafioie UBMraienB, ocoCeHMO na bmicohm. 060 


poiax. nopuiBHb noaeepraeTcn 6onbtmiM 
:Ha.tonepeMeMMbiM MHepiiMOHHbiM narpy3- 
BBM. npn MBKOwaeMHM nopuiHB B BMT 
h HMT ero ycMopeHHe oasMo Mynio. a aareM 
nopuieiib pe3no ycxopnercfl m aBMweicn 
r (unbuioM cMopocTbto, npMMeM HanpaBneHiie 
PBHMBMMH MeHBGTCB COTMM pB3 B CeHyHfly, 
ilno yMBHblUBHMfl MHBPUMOHHblX «arpy30K 
MeOSXOaMMO MaKCMMBAbMO yMBHbUiaTb 
siaccy nopuiMB. B to me apeMti oh aonme» 
HMeTb BblCOrtyW npOHHOCTb. MT 06 bl npOTM- 
aocTOBTb BucoKOMy aaaneHMio m ttarpeay 
npn conpMMOCMoaeMMM c ropBMMMM ra3aM« 
c nocneayoiUMM oxaamaeHneM npn noaaae 
b pM/iMMap xonoaHoro CBemero aapnaa. 
B Maoomuee apeMti nopujMM 6eH3MaoBbi> 
m an3enbMbix aBTOMoSwnbMbix ABtiraTeaeM 
H3[OTaB/lMBaiOT M3 aPIOMMMHeBblX CtlAaBOB. 

npn npoiiaaoacrae nopuiHn a oTaMBHy 
b npouecce M3roioBneHHti Macro 3aKnaaw- 
aaioT cranbHbie BcraaKM. Koropwe noabiwaioT 
ero meciKOCTb h npennTCTBytOT reMnepa- 
rypHOMy pacuiMpeHMio. MHoraa craabMyio 
BctaBKy pacnonaraxtT b KaHaBMe noa aepx- 
nee MpMnpecctioMHoe (HaMSonee Harpy- 
meHMOe) nopuiHeaoe Ho/ihuo. 

npn MarpeBaHHii nopuienb pacumpnei 
cn. flnn MOMneHcapMM TeMneparypHoro pac- 
uiMpeMMB nopuiHn npa HarpeaaHMM eMy 
npMaaiOT cneuitanbMyio ipopMy, K)6Ha nopia- 
MB a nonepeMHoii nnocKOCTM MMeer ipopMy 
oBana. a ne OHpymnociM B npoaonbHoP 
inocKOcTM io6«a nopiuHB BbirnnflMT «ax yce- 
mbhmwM Monyc. Mac™ nopuiMB c Sonbwoii 
TewnepaiypoH mam c OonbuiMM ofibeMOM 
Meranna pacujMpmoica CMAbHee (nanpHMep. 
MacTb »Ghh, rae pacnonowBMbi 6o6biuiKM). 
m npn aociHmeHMM pa60Med reMnepaiypbi 
a aBHraieae nopuieHb npnMMMaei cpopMy 
uMAiinapa, 

3a Bpeun caoero cyiueciBoaaHMB nopujMH 
nperepnenM 3HaMnTenbMbie iismeMeiiMB mom 
ciuvkumh, Ecam cpaBMMib nopuieMb aaMrarenB 



Phc. 2 .21. nopuiMM COBpeMOHHbIX ABMraTe- 
ne« MM6I0T TeHfleMMMK) k yMeHbUieHHio bw- 
COTbl »6 kH 



Pmc. 2.22. Pa60M3B nosepxMOCTb io6km 
nopuiMA aBMraienii Ford Duialec noKpwta 
aHratppMKUMOMMblM CAOBM. PaJbeM HMMMOM 
roAOBKM ujaTyHa BbmoAMBM no cneuManb- 
moh TexMonorMM. c noMoutbio moctmoto paa- 
pbiiia, mto o6ecnoHHBaer hchihommioauho 
TOMHoe coanaaeMMe conpnraeMbU aaianeM 
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Piic. 2-23 noptueHb AH3e/ibnoro pBaraTenn (a) rpy30Boro asTOMoBann m <[>npM t,i nopumea 
paaHbix ABHraTc/ieH (6): 1 — HBH0BK3 HwwHero MacnocbeMHoro Honbua: 2 — nporoHMa nop 
cronopHOe aonbuo nopumeaoro nanbua: 3 — BayrpeHHUB noBepxMocib 6o6biwKa; 4 — OTBep- 
crae nno cm83kh nopuiHeaoro nanbua; 5 — HaHaBna Bepxaero MacnocbeMHoro Honbua: 6 — KaH8B- 
ux KOMnpeccMOHHbix Honeu; 7 — rorioBKa nopuiHn; 8 — uaMepa cropaiiHn 8 nopuiHe; 9 — pHame 
nopuiHu; 10 — oraapomB pmi oreopa Macna; 11 — loflua 


coopeMeHMoro aBTOMoeana c ero npepuiecTBemniHOM, MOHtao saMeraib, mto noptuHH crana 3Ha- 
HHTeribHo Kopoue. Bonbuiau uacib k>6kh (phc. 2.22) oOpe3aeicn c Haxtpoa cropoHW, h ocratoTCB 
TonbKo pee HeSonbuiHe cbkuhh onn roro. Mio6bi npeporeparHib nepeHoc nopuiHn b uamtappe 
Bnaropapo coBepuieneray KOHcrpyauaH canu. B03poacmyioiuae aa nopuieHb, c6anaHcapoeaHbi 
tbhhm oOpaaoM, htoOu caecra a MaitaMywy Teapeituaio k noBopory. PaccrouHae ot pHaipa nopui- 
HU 00 aeoxHea HaHaana nop nopuiMeaoe aonbuo yMewbiuaiOT c uenbio cHameitaa bo3mo«hoctw 
oSpaaoBaHHs aarapa a sto* sacra, 3a cuer yMeHbuieaaB paaiaepoB ceaeaaa b HOHcipyauaa 
nopuiHn ypanocb 3HauaTeiibH0 CMasatb ero Maccy Amt yMeabuieHan norepb aa rpeaae a noew- 
uieaaa flonroeeHaocra peranea KUJM tta 6ouoByio noaepxHOCTb nopuiHa aaaocm oooft aaraippaK 
uaoHHoro Matepaana. copepwautero pacynbiSiap MonaOpeita ana rpatpar. 

Anrnite nopuiHB MomeT 6biib nnocaaM, BwnyKnwM, BOrMyibiia, HMetb ttaaaBua, ana Toro mo6bi 
ripa noriHOM oiKpuraa Knanaaoa ohii He itaoaoacb nopuiaR, y pa3enbHoro pBararenn (pac. 2.23) 
uawepa cropanan u oxter ebnu BbtnonHeaa a nopuiae 

nopuiHa flBaratenea c HenocpepcTBeaHbiM BnpbiCKOM TOnmiaa aMeiOT oco6y» rpopMy. Heo6 
xopawyo flOB 06ecneHeanB npouecca cropaaaB ronriHBa. 

nopuiHeawe Honbua HaroraBnaaaioTcn aa cneuaanbHO MOpatJiauapoBaHaoro syryaa. B ubh 
ratennx t-oapeuettHbix aaroMoGaneii acnonb3y«n «ecaonb«o throb Honeu. Bepxaae KOMnpecca 
QHHtxe noiibua cnyMar pp, , oro . MIo6bl npeporepa.HTb npopbta raaos e aaprep paa,arena, a aant- 
aee uacnocbOMHoe - uoarponapyer HonaueCTBo Macna Ma cteHttax uammapa (creHMit CMa3btea- 
n™ nocl> " aiou "’ M 1,3 Ka P ,e Pa B BHpe MBcnaaoro ryMaaal. Macno aeoa.oaaMo pna 

ipepotBpamcHaB asaoca unr «o ero a3namaa aeMenarenbab. noarOMy cuepyer nopaeatb ero 
Oonbtue. MOM Hyatao. a Hvmunta ypanarb c noMotpbio MacnocbeMHoro ttonbua. paGora-oute. o hbh 

zTsoT::; cn “ ^o " v ' ,e " , ’ o ^ 

P '" , ” e ' ,a,0 ' C ’' " 0aNuleH ™ ,i W^«*hhb k Marepaany au ao.oporo o«a aa 
ro»oone*ibi h m tommootm hi M3ioioa/ieMMn. 
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uiAtyH 


luaiyx oanoercn xeo6xoAMWb.M aaeMOM vemav nopuixeM m xoneMiaiwM huiium ofiecne 

•<»Baa AosnnMHR ot oropaxMB ropoiex cmocm so bpcmb paCotero <oaa. a rax- 

IKC nepeMetuemie noounin bo npowo npy'xx laxroa Tbkmm oQpaaoM. xarpy3«8Ha wary* 
noc'ONHMQ »5MBM»eic« h jHd'iiirenbMbix npepenax max no aenx'iMxe rax x no xanpae- 
ne mwio Ulary" flo/we* 6brrb npoxMbm. hio6i» BbiflepwnBOTi. M3Kr.MMant.xbie ycanxp 
pac-flmexxa. «8ioxe eoeMa xtecTxxw, xTO<5bi mb M3iM6aibca npx cwanm Weoxocib 
npx siom AonwMa coxeraibcs c xeConbiuoM Maccoa anx yMexbweHMn mtepuxOM'iwx 
xarpy3nx. floaiOMy ctbdwhb PonbUixMctaa uiaryxos aenaxar flByraaooawMa a c«sexMx 
Haiificrcc pacnpoCTpfiHPHXbiMB BBnSHjrca eranbiibie ;..aiyxi>. Ohm mom urraMnyiOTca (/pi* 
vxiciibuienan ctommoctm) Max MaroTaanHeaiOTCR xobkoP (Oonee flopoixe, mo npoiMwe 
HO B oOohx cnyxaxx o6n3arenbMO noflocpraioiC!i ynpoHMeHxo. a tom iMcne a aa-.a/me 
B MexOTOpwx nocneaHMX Moaensx xenon b3yiOTCfl luatyxw hj amoMMiixeabix cnnaaon 
x npoBOABTca 3KcrepHiyieMTbi no npMMeMeHMio uiaryHOB M3 hum i iu3hthnx MarepManoo 
noraa anoMMHMM ynpoiMseTcs xepaMMxecKMMM BonoxHaMM B BucoHOOoptMUOBa«Hwx 
aaMramnax ennpiMBXbii asToMoBxneM. nan npaax/10, xenonbayiOTCB waTyxbi M3cr/iana 
TMTaiia. 

Bepxnsn ronooxa uiaTyno npeneraenaet cooox eiynxy c mmMMflpMxecxMM creep 
ciMeM aim coeaMMBHMO c nopunicM r, noMninxio nopwxeeoro nanbi/a. nopwxeaOM 
naxeu npe/iuraumiei 0060 H cianbiox nonuifl i\xnx>-np noaepxMocrb kotopoto ynpow- 
••aeTcB a npoueccu npuxaBo/iciBa m MMeei bbicokmm xnacc hmototh MexaxMxecKOM 06 
paBoTKM ana yMexbUiexMP xuxuexipa opos HanpaxtetiMi*. nopipnonox naneu MOtxer 
xvierb 303M0>HH0C“b npoaopaHMaaTbCB tax b iCMOBHe ujatyxa. Tax m o Oofihiiuxax 
nopwxa. B 310 M cnyxae ox ipMXCMpyeTCB ot npoflo/ibxoio nepeMemeHMB cneuManunui 
mm cTonopMUMM xonbuOMM, a rviem/iy nanbueM m bhvtpohmom noBepxMoctbio ro/iOBKH 
uiaryna ycTaiianaMnaoira Brynxa ms ax-nitipHKuMOMHoro MaTepMana. laxon nopiuxe- 
oum naneu nasuaacTcn •nnoRatoiuxw* npeMMyiuecreo .nnaBe.oiuero. nanbua — jto ere 
PaBHuMepMwM M3noc no oupyxn.ocTM. a mxme eonbuian xeflewHOCTb paBorbi (Ha cny 
xax 3aKjiMxHBaMHn a uiaTyHe mom a 6o6umixax) nopiuxeawfi nanbiux -Hennasaioiuero" 
Tana aanpeccoaaxw a uepxxeM ronoBHe uiaxyna x npoaopaxxaaoTea Ttuibxo a Oofiwiu- 
xax nopuixa. 8 3tom ciiynae cronopMbie 
xonbua m Brynxa xe MyixMbi m kohui uyx- 
uxa ronvxaercs npome m aerie. Hmkxhb 
ronoBxe uiaTyMa ponixMa 6wTb ps36op 
hop, itoBbi MMere aoaMOwxoctb coeax- 
xenMO c mePxoP xoneH'iaroro aa.na, a Aae 
xaciM uiaryna ooeAMHaoica BonTSMM. 

CePsac MxorMe ®MpMu lie paapesaior 
xxkhioc ronosKy waTyna. a noaeapiaai 
saxanexiibie luaryxbi xoHTponMpyeMOMy 

paexaiiwsaxMio yiMneM car - -- 






KO/lEHMATbIM BA/1 


KOfreH'inibii'i nan lone 2.25) BOcnpumiMaer vennnn. nepepaSaeMbie ot nopumeA uia’VHOM, 
m npeo6pa3ver »» a MpyrnupiA momoih. nooroMy KoneHyarbiA Ban penmen 6wio nponiibiM 

k mecixnM 

B nmeciBe Marepnana Ann nonenuaroro Bana ncnonb3y«i BbicononpoMHbiA Myryn n ctanb 
SyrvMMwe aanbi MaroraBnMBaipT mbtoaom nnibn, a cranbiiwe — MeronoM iobhu. Pa6oiHe no- 
Bop>Hoprw KOP£Hnb*x m uiaiVHMbix ween HoneHMaroro aana nopBepraxu ynpoMHeanio c noMOuibO 
lepMiinucHoA oOpaoormi m nocnenyiouieA mnmtioBKe. 

Konexiaibm Ban coctohi m 3 HecKonbKMX KopenHw* uieeH. coeantie»Hbix uiBHaMM c matyx- 
mwmii lueAnaMM. mean HoneHsaroro aana npoAomnaotcn b npoiHBononowHOM ox weSmi 
ManpaenemiM. o6pa3yn npcrrMspBecbi. B tie«oiopwx ABHratennx rpyaoabix BBTOM06nneA 
Mcnonb3yx3i cbeMHbie npoivaoBecbi. Koropbie «pennTcn k noneHnaroMy Bany 6omaMn. Ko 
pewnwe uieiiMH Bcerpa Ponbiue b Anaxierpe, 'rent uiaryMMbie. KoneHnaibin Ban 6yAei 6onee 
mecrwiiM earn iiopeMHwe n maTyxHbie metmn nepeKpbiBaioi ppyr APyra npw B3rnnAe c ropua 
Bana Obbbmaho. no waMMoro nerne poSurbcn nepe«pbiim< uieen npn kopothoxoahom Aanra- 
rene Ecmt no o6env> ctoponam ot ujaiyiiHOn uieftKn pacnonomenw HopeHMhie weHHM. HoneH- 
sa'bin Ban nenneren nonHOonopHUM. B npotMBHOM cnyaao oh HenonHoonopHbiA m noaroMy 
AomneH 6wTb Oonee mecrnnM a cneAoeaTenbHo, 6onee MaccHBHbiM. ito6w BocnpHHMMatb 
3HaHHienbHwe HarnOaioiAHe a 3aKpyHMBatouine ycHOMfl. rioarOMy a coapBMBHHbix panraie 
nnx a ociiobhom npHueHmorcn nonHOonopHue aanw B Hacrooiuee apeMB pepno npaMennior 
pa36opHbie Honennaibie eanw. xom Ta«an KOHCTpyHiptn Bana aaer B03M0WH0ctb npnmeHnib 
uiaTVMbi c nepaabexiHOA HHWHeA ronoBKoA. nepexop oi lueAKH « mens nanneren onacMbiM 
c tohkm 3peMMn HOHuempauMH HanpnweHMA. h noaiOMy ero BbinonHnioT no papHycy, TaKan 
KOMcTpyKiinn yMenbiuaet B03M0WH0CTb nonBneHMB TpeipMH m nocnepyioiAero ycranooiHoro 
H3nOMa. 

B KaseciBe hopbhhwx m uiary«Hbix noAwnnHMKOB CKonbmeHHn a Hacionmee apeua npn- 
Meiinioi paabeMHue, lOHHOCieHHbie SKnaabiiUM. BmiaAbiwn M3roTaBHHBax3i M3 cianbHoA nen- 
>b( c HaHeceHHbiM na wee c/iobm aHTHiJipmuiviOHHOro ennaaa. flnn toro nio6bi yciaboaneHHbie 
8KnaabmiH He- npoBopanKBanMCb a onopax HonenHararo Bana m ronoBnax uiaryHOB. ohm Hixe- 
101 Bbiciyn. c noMouibio Koioporo ipHHCMpyrorcn b coorBercrayiomMx iianaaxax. Ann npeao- 
xpaHe«MB KOneHiaroro Bana or oceaux nepeMemeHMA ncnonb 3 yioTcn ynopHwe nopuiMnHMKH 
ciionnmemin 
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BnyrpH KonaHMa'oro Dana. a «enax H weaxax MpneHaaioro a ana npocBepnenbi oiaepctMS 
Ana npoxoaa Macna. rtofluiHnaiiHH HoneHnaioro aana rioaaepi aKjica 3HaaMtenbHbiM aai py3«aM 
h name KpaiKOBpeueH.iao paSoia aanraTena Gea Macna npiiBoaei k ero Bbixoay M3 crpoa, ncnro- 
mv h uieP«aM KoaeMaaioto aana Macao noaaerca nocioaHHp non aaaneMMeM. 

K aa/lHCMv kohuv KoneHaaioro aana Kpenarca MaxoBHK. Maxoavw cnywni ana yMenbUietiHB 
MepaBMOMepHOCTM paGoiw ABHrarena, aanacaa 3neprmo npa paOoaeM xoae m oroasaa ee npM 
apyrMx raMTax. a lanwe bwboahi KUJM m 3 Mepiabix tohbh. MaxOBHii npeacraanaei co6oR mbcchb 
M bui amcm. BbinonMeHMbiS m 3 ayryHa. Ha BneiUHiow UMnHHOpHaecKyio noBepxHDCib MaxoBMKa wa- 
npeccoaaH 3y6aaTb<R aeneu. oGecneaHBaiomHM npoaopaaHBaHMe KoneHaaroro aana np» nycne 
ABiiiaiena c noMombio anoKipMaecKoro crapiapa. y MHorouHnMHapoBwx ABHrareneR paGoaaR 
xoa npoMcxoam oaHOBpeMeMHO a MecHonbKMx paaMHapax. y lanax ABHrareneR npyTauiHR MoMem 
6onee paBHOMepnuR m Macca MaxoBMKa momst 6biTb yMeHbtueHa. 

KaHMM 6bi mecTKMM MM 6bHi KoaeHaatbiM Ban, oh noABepraetca KpyiwnbHbiM noae6aMM«M. Kpy- 
lanbHbie KoneGaMHH mowho npeacraaMib hsh nocroaHHoe sanpyanBaHne c nocaeayioiuMM pacHpy 
atiaBHHeM aana, ato npoMCxOAHT npn paGore aaeraiena c onpeaeneaHoR hbciotoR. flpH coanaaeaHH 
aacroTbi HpyninbHbtx HoneGaHHM c aacToroR SHeuiHHX cun Mower Hacrynwrb peaoHanc. KOtopwR 
npnaeae’ x peaxoMy yaenaaeMHio narpy30x, aeRcrByiomHx Ha xonenaatbiR aan, m, Ha« caeaciBHe, 
K ero nonOMKe. M3noM xoneHaaTbix BanoB (oGuaHO b mbcib coeflMHeHHB iubkh c xopeiiHoR weR- 
KOM) 6bin aacTOM npwaHHoR Bbixoaa M3 ctpob aBHrareneR crapbix KOHcrpyxuHR. CoBpeMeHHwe ko- 
neHaaibie eanw HMeior Bbico«y>o mecixocib. h pe30HaHCHbie aacroiw Haxoaatca 33 npeaeaaMti 
B03M0WHWX aacioi apauieHim BanoB simx aBHrareneR. TeM hb Menee b HOHCtpyKpHM aaMrareneR 
aacio npHMeHflor racmeaH HpyiHnbHbix xone6aHHR. Horapbie CHHmaiOT no HywHoro yposHB bh6- 
poaKiHBHOcib HoneHaaioro Baaa. HaH6onee pacnpocrpaHeHHbiR cnocoG: paaaeanTb ujhmb mbm 
aHCH. yciaHOBaeHHUM Ha noneHaaTOM sane, Ha BHyrpeHHioio m HapywHyro nacre h coeaHHHib mx yn- 
pyiHM waTepHanoM, kotormR nornowaer BH6pauHM 3a caeT BHyrpeHHero rpeHHB. 

CeRnac Bee 6oabuiee pacnpocrpaHeHMe nonyaamT aByxwaccoBbie m3xobhkh, xoropue yc- 
neumo Bbinonnaioi ipyHKUHC racme/m KpyrenbHux KoneGanwR (pmc. 2.26), 

nporpecc b cHcteMax ynpaeneHHB Mower bhbctm aonoaHHTenbHbie naMeHeHMn a xoHcrpyx- 
uhxd aBHrareaeR. Ceroana pa3paGoraHbi HOBwe lopoHanbie ciapTep-reHeparopbt (pnc. 2 . 27 ), 
HOTOPbie He roabKO Mf HOBeHHO M 6ecuiyMHO nycKami aBMraienb, ho m aaxji B03M0WH0CTb 3a caeT 
anempoMHOro ynpaeneHMa racMib BCea03M0WHbie KoaeGanna H BMGpauHH. a raxwe oGecneaM- 
Bam B03MomHocTb paGoim aanraiena npn axcrpeManbHbix Harpy3aax. nonpoGHee 0 hobwx hs- 
npaBneHMBx b cncreMe sneKipooGopyaosaHHa Gyaet caa3aH0 HMtae (cm. rn. 8). 



Phc. 2.26. AayxMaccoBbiR MaxoBMK ABMra- 
■ena aatoMoGnaa Ford Mondeo 


Phc. 2.27. Topohahimm craprep-roMepoiop 
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§9 


rA30PACnPEflEAMTEJlbHblM MEXAHM3M 


rasoBacnpene/mrenbMbiM MBX8HM3M (TPM) o6ecne'insaeT oneHb Bawiiypo $ynKuwo. a Mwemio 
CBOcaoeMeHHyio nonaty a KOHKpeTHbie uh/imhapu flBaraiemi rop«3<e8 cm pen linn mmcioto soapy 
xa (B msuchmocih or tMna aBiiraienn) a abinycKa H3 arux amahhapob npoayKTOB cropauMs 
bo apcMo rama abinycxa. 3th npoueccw npoMcxoam a cootbsictbhh c npuHnibiM ana aa hmoto 
BBiiraTeno nopofl«oM paOoibi ipuiMHAPOB m <pa33MH ra3opacnpeAeneHitn, B HeTwpexraHTHwx bsm- 
ratenox BHVTpeMHero cropaHMn npitMewbOTcn b ochobhom KnanBHHbie MBxaHH3Mbi ra3opacnpe- 
BeneHHB. 


KflAflAHbl 


Ann pa6orw 'leTupexraKTHoro ABC ipefiyercn ksh MMHMMyM no asa KnanaHa na um/imhap — BnycK- 
mom m BbmycKMOii. B HacroRiaee bpbmb npuMeHmorcn manaHbi TapenbHaroro ™na co crepwHeM 
1PHC- 2.28). A 110 ynynujeHiiB HanonHeimn usnuMBpa ropioaevi cwecbio anaMerp rapa/iKH anyCHHoro 
Knanana aenaeicn 6onbiue. neM y BbinycKHoro. Ceana xnanaMoe H3roioBneHMbie H3 nyryHa hbh 
cranM, aanpeccoBbiBaorca B ronoBHy 6noKa UHnMHAPoa. 

nps paCoie aBuraienn KnanaHbi noaBeptaiorcH 3»aMHTenbHbiM MexaHMMecKMM h Tenno- 
BbiM Harpy3KaM. nosTOMyann hx H3roToaneHHB npuMeHniOTcn cneuwanbHbie cnnaBbi. Hworaa 
Ann yny>mieHnn oxnamaeHMK K/iananoB awcoKoibopcnpoBaHHbix ABurareneM npuMBHBtoT Kna¬ 
naHbi c nonbiM ciepwHeM. Koropbifl 3anonHneTco HatpMeM. HaTpufi nps paSonux reMnepaTy- 
pax nnaBMTcn H a pacnnaaneHHOM enae nepere«aeT bh/tph KnanaHa, nepeHOcn Tenno ot 6o- 
nee ..orperoK TapenKH KnanaHa k crepwhio. Ann nymues ohmctkh pa60HeH iJibckh or Marapa 
m paBHOMepHOH tennonepeaaHM KHOraa npwMeHRioTcn paanHHHbie MexaHM3Mbi Ann BpauieHKn 
Knanana. 

TPM MoryT 6biTb HMWMeKnanaHHbiMM h aepxHBKnanaHHbiMM. ho b coBpeMeHHbix aBHrarennx 
ncnonbayiOTcn ronbKO BepxHeKnanaHHbie TPM, «oraa wianaHbi pacnonararoreii b ronoBKe uh- 
mWflpoa. HnanaH yaepmuBaercn b aaKpbiTOM coctobhmh c noMOuibio npywwHbi. a OTHObtaaercn 
npn HawaiHH na crepmeHb KnanaHa. KnanaHHbie npymuHbi flomKHbi MMeib onpeaeneHHyio we- 

CTHOCTb an« rapaHTMPOBaHHOrO 3aKPblTMB 
Knanana npn paGoie. ho wQCTKOCTb npymmibi 
hb aoniKHa SbiTb npeaMepHoi), nroObi He yae- 
nwHueaTb yaapMOli Marpy3KM na ceano Knana¬ 
Ha. yiHoraa ana yMeHbujemin bosmoikhocth 
pe3onaHCHbix HoneOaHKii wcnonb3y>oicn npy- 
WMHW yMeHbUieHHOii WeCTKOCTH. MO M3 OAMH 

HnanaH ycraHaanMaaeres no aae npywiinbi. 
npn Mcnonb3oaaHMM asyx npywMH ohm aonw- 
Hbl 6blTb HaBHTbl B PaSHbie CTOPOHbl. KTOSbl 
ne npoii3oiuno aaKnMHHBaHim Knanana a cny- 
nae nonoMHH oaMoti m 3 npywiiii « ncinaflamin 
ee SHiKa Meway BHTMaMM apyroA npymMma. 
Ann CHHMeims noTepb Ha jpeHMe a TPM cen- 
HBC U1MP0KO npHMeHBIOTCfl POnMKM. p33Me- 
uiaeMbie kb ptxHarax m TonKarennx npHsoaa 
KnananoB (pMC- 2.29a. 6) 
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Phc. 2.29. 3aMewa TpeMMR cKO/ibmeHMR TpewneM KaseHHR nyTeM npHMeHOHHR b Knanan- 
HOM Me»3HH3Me pO/IHKOB flaet B03M0M<M0CTb yMGHbUlHTb flOTepM H3 npHBOfl mianawoB 


npM OTHpbiTMM (onycKaHMM) BnycMHoro K/ianawa Mepe3 Ho/ibueacm npoxoA wew/jy rape/wow 
M/ianaHa h ceanoM npoxoflHT TaruiMBHo-BoaayuiHan CMecb (mjim B03flyx) m 3anonHner uMnwHflp. 
MeM 6o/ibiue GyaeT ruiomaflb npoxoflMoro ceseMMB. tbm nonHee 3anonHMTcn uhrmhap, a c/ieAoaa- 
re'ibHo. h BbixoflHwe noKa3aie/iM 3Toro UHUHwapa npn pa6oneM xoae 6yzjyr Bbiiue. flnw ny^ujeA 
OMMCTKM UUnHHflpOB OT PpOflyKTOB CfOpaHMH WeflaTe/lbHO TafOMe yse/IHSHTbAMaMeTP TapeilKM Bbl- 
nycKHoro K/ianaHa. Pa3Mepbi Tape/iOK naanaMOB orpaHMseHw pasMepoM KaMepbJ cropawHH. Bbi 
nonHeHHOfl b ronoBHe umjimhapob. /lyMiaee Hano/iHBHMe um/whapob m hx OMHCTKa o6ecneMnaa«T 



Pmc. 2 30. MerbipexKTianaHHan waMepa cro* 
paHHR. npMMBHGHMe raaopacnpefle/iMTe/ib- 
Moro MexaHH3Ma c seTbipbMB HsiananaMM 
Ha uh/imhap a am jeniiMOM ABMraTG/1© 


Phc. 2.31. TpexHAananHWH TPM. KoMnaMMR 
DaimlerChrysler yrBepmAaer. sto TPM c A»y- 
mh anycKHbiMH, oahhm BbJnycHHbiM h AByMR 
caenaMM 3awMraHHR o6ecnesMuaei aeona- 
HMTeAbMOe KOMMieCTBO BptlflHblX BBU48CTB 
a QTpaGoTasujMx raaax 
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cs now McncmtaonoHMH Go/ibUiero. m«m ma wcna Knonawoe mb oahh unm«n#p. BanbujHMcreo co 
BpeMCMWM* ntiwarondu nojuta anyooibt* h no ana BWnycMMhix Knanana mo unmtMApipnc. 2 30) 
«o»« acTpenaiotca rpo.xH/ianaHHWo (pea enycHnwn m o/imh BwnyoMHOM) cmctomw m rrniMK/iammnwe 
IfpH BriVCHHWX M ADO MWnyCHHblX). 

BnepBhie 'iciwpe xnanBHB mb um/imhap dune MCnoribaoBaHU cuie 1912 r. 11 a ABMiaterie asro- 
voOhitb Peugeot Gran Prix. UJMpoxoe HcnonMoeaMHe TaxoM exeMw Ma cbphhkux nerxoowx aaro- 
woOnnox Hananoob ronbxo b 1970-e rr. CcA'iac TPM c 'teibipbMo xnanaKaxiH iia uhiimmap crane 
npakTO'iecKM craHaapiHbiMM Ann ABMraieneA CBponeftcKitx u ohohckiix nerxOBwx aaroModMnefl. 
Hexoropwe as ABnroieneM Mercedes MMemr no rpn HAanaHa Ma umobhap, abb anycxHwx x oamm 
BbinvcKMOM c AByMB CB6MBMH 3awMraHB0 (no oamom c nawAofl cropoHbi or BbinycKMoro Mnananai 
(PMC. 2.311 fla.iraremi Hexoropwx aBTOMOdaneM rpynnw Volksvagen-Audi h png anpHCHMK ABMra* 
leneM ncnonb3y»T mm. Kjiananoa mb umahhad (Tpn enycKHbix n abb BwnycKHwx). ho npn raKOM 
MMCne xnanaMOB 3HatHtenbMo ycnoxiHsierc" mx npnaoA. 


nPMBOfl K/lAflAHOB 


BnycxHwe m BwnycxHbie HAanaHw ompwBaiotcB h aaKpbiaaiorcn b HyxrHwe MOMeHiw aa cmbt Ky- 
naa«0B. pacnonomeHHwx mb pacnpeAemiTenbHOM Bane mam Ha aayx aanax: abb BnycMHbix xnana- 
hob m Ann BbinycKMbix. PacnpeaenmenbHbiM oan npMBOAMrcfl b AeMciBMe or xoneHxaroro Bana. 
flno npweoAa pacnpeAenMrenbMoro Bana Moryi McnonbaoBaTbcs uiecTepMM. uenb mom 3y6aa- 
tbiM peMenb. nocKd/ibxy e xerbipexiaxiMOM ABHraTene xatKAbiM xnanaH ompwBaeicB tonbxo 
oamm pas xaxutwe Aaa odopora ABMraienn. pacnpeAenmenbHbiM Ban AonweH Bpamarbcs a ABa 
pa3a MeaneMHee xoneHMatoro Bana, KynaxxM Moryr B03AeMciaoaaTb HenocpeflciBeHHO Ma ron- 
xaTenn xnanaHoB MnM Hepe3 wopoMbicna nnw pbiHarw. HanpaBAsnouiMe BiynxM xnanaMoa, 
M3roroBneMw m3 xyryHa naTyHM, dpoH3w mam cnexeHHOH nopoiuxoBOH komhosmumm m 3a- 
npeccoBaHbi b ronoBKy 6noxa umohmapob TonxarenH mmbiot UMnwHAPM'iecxyio ipopMy h Bbinon- 
mbhw M3 cranx. 

Mew weMbiue Aeranee b npHaoae xnanaMOB. teM MeHbuie Macca TPM, a cneAoaaienbMO, 
weMbiue M cmou hmbpumm, MeiuaiouiMe 6wcrpoMy yBennieMHio o6oporoB ABHrarenn. HaMdonee 
30<peKTMBMb(Mn e 3 tom cnyxae GyAyT TPM c paaMeuieHHbiM a ronoaxe limahhapoq pacnpeAenM- 
renbMbiM BanoM. Ta«Me ABMraienM noBBimMCb a MaccoBOM npoM3BOACTBe a 1960-e rr. m nonym- 
bm HB38BMMe OHC (Overhead Camshaft), hto oaHaiaer Bepxnee pacnonomeMMe pacnpeAenmenb- 
Horo Bana Kax anbiepHaiMBa Moryr McnonbaoBatbCR pea pacnpeAenMrenbMbix Bana. no OAMOMy 
Ann xaxiAoro p»aa xnanaHOB. TaxMe ABMrare/m Ma3WBaroicn .AByxBanbHbie BepxMexnanaHHbie- 
DOHC (Double Overhead Camshaft) (pmc. 2.32). 

Vuinn b npomnoe MMHMexnanaMHwe TPM. o xoropwx KnanaHbl paononaranMCb Me B ronoaxe 

UMAHMAPOB, a B 6nOK6, paAOM C xaMepOM CrOpaMMB. M OTXpbiBanMCb CHM3y BBCPX C hOMOUlblO npo- 
croro lonxarcnn or pacnpeAenMienbHoro Bana. pacnonoxieMMoro e enoxe umammapob p«aom 
c xoneMxaTwM aanoM B laxow ABMraiene ronoBxa mimiHAPOS nonysanacb npocroir h nnocxoM, 
mo xaMepa cropaMMB 6i«na oxeHb HeyAaiMOM itopMiv Taxne ABMrare/Mi SbmycManncb ao 50-x rr.. 
a 3areM MX 3aweMMnM donee 3(p<peKTMBMbie BepxHeKnanaMMbie, 

flo MacroBuiero apeMeMM BbniycxaioTcfl ABMraienM, y xoropwx xnanaHw pacnonoweMw b ro 
nooxe uMiiMHApoa. a pacnpeaenMTenbMwii Ban paaMeutee a dnoxe. flpa raxoA cxeMe an» npMBO- 
AB xopOMbicen xnanaMOB ipedytaTCx AonoriMMrenbHbie Tonxarenn h luranra ronxaieneM Taxae 
ABMraienM npMMRto 0603Maxaib OHV (Overhead Valve) — BepxMexnanaMxwd. Him npBBOAa pac- 
npeAeriMre/ibMoro Sana pacnonoxteHiioro a dnoxe uxmiMApoB O/huxo « xaneHiaroMy Bany, momho 
MC nonb30Barb npocryn 3ydxaryio nepepaMy. Koraa mvmho BWdpaib npMBOA An" pacnpeAenMtenb- 
MWX saiiou HaxoABWMXCB a runoexe npMxoAlirco Bbidnparb wexrAy uenb® m aydxaTwM peMMew 
UeriNoii npMBOA xaAeMMee m donee AonroeexeM. new peueHHWM, mo ipedyer cm33xm m. xax cnaA- 
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OHV OHV/OHC OHV/OHC OHV/DOHC 


Phc. 2.32 a. KOMCTpyKTHBMwe eapnambi npaBopa HaanaMOB: a — npHBOA HaanawoB c no- 
Mouibto ipraHr npn HHWHeM pacnoaoweHMH pacnpeAeaHTeabHoro Baaa; 6 — npHBOA 
KaanaHOB pbiaamHbiM roaKareaeM; B — npHBOA KaanaHOB AByMn KopoMbicnaMH or oaho- 
ro KyaasKa sepxHero pacnpeAeaHTeabHoro Baaa; r — HenocpeAcrBeHHbiH npHBOA or pac- 
npeAeaHreabHoro aaaa iepe3 roaKareab npH BepxHeM pacnoaomeHHH KaanaHOB; 
OHV — BepxHeHaanaHHan cxeMa c hhmhhm pacnpeaenmeabHWM aaaoM, OHC — eepxHee 
pacnoaoweHHe pacnpeAeaHTeabHoro aaaa; DOHC—cxeMa c AByMH pacnpeAeaHtenbHbiMH aaaaMH 
aepxHero pacnoaoweHMS 



Phc 2.32 6 TPM ABHrarena 3M3-4063:1 — nopujeHb; 2 — npOHjiapiia ronoBHH 6aoHa uMmiHAPoa; 
3 — BnycKMoH KnanaM; A — snycKHOft rpy6onpoBoa; 5 — ronoana fino«a uHAHHApoa; 6 — pac 
noeaenmeabHbiH Baa anycHHux KaanaHOB; 7 — rMAporoaHareaM; 8 — pacnpeaenHrenbHbiP 
aan abinyCHMbix HaanaHoa; 9 — KpbmiHa roaoaHH enoiia nnnwMAPOB; 10 — MacnoMepHwH myn. 
11 — BbinvcHHtiH KonneHiop; 12 — BbmycKHOfi naanae 
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cibmo. tepMoiHsauMM KPWWKH 3BHpt<i5aioiMGH npuaoA. lionii cvmecTHPMiio rqwenee peMHq h no- 
3TOMV ami nee rpeGyerco Gonee «»mocibohhoc iiarnweHHe H vcipohctbo lum rauioriMB BHOpanoH 
3y0‘iarbie pommh aeuioane ho tpeOyor GonOB loctoi o KPHiponn h aaMeHbi nocne onpoueneMMO 
ro tipoGera JlyMume oOpaauw coBpeMowibix pomhcA TPM Morvr npocnywnib Sea somuhw Gonee 
150 000 km ripoGera aBioMoGanB 


TEnnOBblE 3A30Pbl B flPMBOAE 


flpii iiaMOHeHHH leM'ieparypw flunraieno ii3MeH(noicn paaMepw acex ero Aeranea. 3io Mower iipnee- 
ctm k HenonHOMy 3aKPbiiMio KaananoB, a peayntraie Hero flBHratenb repner MOiunocTb, a H/tanaabi co 
BiieMBHeM Moryt abiatM 113 crpon 3a cner oGropamis mx pa60Hea kpomkh. Ann KOMiteHcamra biuiommo 
M eHoroiuerocn leMneparypHoro pewHMa ABHraremr a npHBoae wianaHoa Bceraa npeaycMarpMBaeicn 
tan Ha3w8at‘Mbbi TOMneparypHbiM 3a3op. M3 hoc Aeranea TPM npnBoam k Heo6xoaHMOCTM nepnoAH- 
necxoa perynnpoBKM rennoBbix 3a3opoB Ami perymipoBHH 3a3opos a rPM ycraHaamiBaioT peiynapoBOH- 
Hbie BiiMTbi b HopoMbicnax nan pwsarax. Ecnw KnanaHw ynpaanmorcn HenocpeacTBeHHo or pacnpeae- 
mirenbHoro Bana, ycraHoe/ieHHoro a ronoaiie. 3a3op oGuhho pery/iHpyercn c nowourbo ycraHOBKM 
cneuaanbHbix npoKnaaoK onpepeneMHoa ronuiHHM nop miriMHapHnecKHa ronKaTenb. Pery/ia- 
paBKa 3a3opoB rpeGyer momra no Kpaanea Mepe apbiiima ronoaiui 6no«a. Ceroara 6oribUiaMCTBo 
ABHrarenea oGopyaosaHo aatOMauiuecK«Mii rHapaBmmecKHMH KOMneHcatopaMM. 0 notopwe noaflaB 
neHHeM noaaerco MotopHoe Macao ran. nroGw rapaHmpoaatb Hynesoa 33300. — raiwM oGpaaoM 
o6ecneHHBaercn nonnoe 3aKpbmie iwananoa h CHHwaercn uiyM npri pa6oie aBMratemr. Honb3a or rna 
poKOMneHcatopoB ocoG«hho 3aMema e amiraremix c serupbMB KJianaaaMM na umjihhap. noroMy hto 
perynnpoBKa npHBoaa 16 -h naanaHoa a HeTwpexmwHMapoBOM aaMrarene, ne roaopB ywe 0 32-x 
b aBHrarenox V8. craHOBMtcB cepbe3H0M pa6otoa, riiapaanmecKJie ronnarean aecBt cyuiecrBeMHO 
Gonbiue MexaHKHOCKHX. croaT HaMHoro aopowe. a raKwe rpe6oBarenbHw h KanecrBy u nonwore ohhct- 
k» Macna. HanpiiMep. »>a aBiirarene AJ-V8 aaroMoGHaa Jaguar Gbino peureHo orHa3aibCB or acnonb 
.roBaimB rnaporom<3TeneM, ho BbiGop roHHoii KOHcrpyHUHH h MatepnanoB no3BonHnH yciaHOBHtb 3a- 
3opb! a irpi.Boae luranaHOB Ha secb cpoK caywGbi, Ge3 HeoGxoaHMOcm MX perynirpoBim. 


®A3bl rA30PACnPEflEJlEHHa 


ropionafl CMecb h orpaGoTaBupre ra3bi HMeior onpeaeaeimyo Maccy M oGaapaor HHepmtea. 
BcaeacTBite HHepunoHMoro nanopa crpyH ropxwaq CMecb Gyper npoAonwarb noctynarb a uh- 
nHHflp '<epe3 BnycKHoii KnanaH B npopeece anycKa flawe Horpa nopmeHb, AocTHfHyB HMT naHHer 
ABHratbCB Baepx. b Hanane raura cwarhB. 3ro o6ecneHiraaer aynuiee HanonHeiine iprnHHApa ro- 
POHeH CMecbio. T3khm we 06pa30M mowho aapanee, b KOHue paGonero xopa. orapbitb awnycK- 
hoh nnanaM. nocKoabKy nopiuenb ywe nonymn ocnoBHyio SHepraio or cropcBuiero ronairea. 
A ranwe neciGxoAHMO ycnerb OHHCtHrb unmiHflp or OTpaGoraBuiMX ra3oa. 3aHpbm. BbirrycKHoA 
ipianaH nymie nocae roro. Haw nopmeHb npoaaet BMT a komuo ra«ra Bbrnycna. noroMy nro npo- 
AVKiw cropaHHB no HHepuHM Gyflyr erne HeHoropoe apeMB Bbixoniitb ms ipimtHAPa. 

ApyiHMH cnouaMH. Kaananu HeaonwHw orxpbmarbca h aaapuaatbcq e MOMemw HaxowAe- 
„ “ nopumeA b coor B ercray»mHx Meprabix roMKax. B HactHOcrH, e peananux ABurareaBx cyme- 
M0Me "' T'T" 1 ' n ° raa ° ;1Hoaoeue, " , o GrHpbiTbi unycHHOH » BbmycHHOi. Kaananw 
p o/iH3Hreab»iu 50 no yrny noBopora KoaeHHatoro Bana). MoMe«rw orKptxr hh h 3aKpwrHB Kaa- 
ndHOB 8b,„awe,,H»e a, paaycax noaopora Hone.ma.oro eaaa ..aabiBaor HaxaMi, raaopacnpeaeae 
0 "‘' B u a4l ‘"' t ' C ' <00 " ; ' o6pameMHe H «-' HaaoaHHO A-arpaMMbi Has raaopacnpeAeae.mB 
IPHt 2.33). Vi on h;, ji«- C jmm c . cooraercoyomm, nep»o A y OAHOBpeMeHHoro HSCTHHuoro or- 
HpbiiHB BnytiHHUx h BbmycHHWx HaanaHOB. HaabiBaior yrnoM nepeH P b,.HH KrranaHoe fa« kbh ape 
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kin nepeiipwTMq KirenBHOB Me6onbuioe. 10 aio 
M? npMBOUMI K npOHMMMOBeMMK) OTpaSOTaB- 
UIM> ra30B BO BnycHMOM ipy6onpoBOfl, a Ha- 
o6opor. 3a ciei HHepUMH yxopauiero noTOKa 
3iHt raaoa npoMcxopm AononHHTenbHbiB non- 
COC ropWit'M CMeCM 8 UMAHHAP M IBM C3MWM 
ynysuiaetca ero HanoimeHMe. 

npn 3ioM cam ho floOMibcn. mio6m um- 
hmhup oMHiuanca c MaMcwManbMo boomowhom 
cteneMbio. mo cbcmhB 3apna ropioMeB cmbch 
M e yxonnn B Bbinycimyio ipy6y. V MeKoiopbi* 
ABHrareneB (oco6eMMO BbicoKOofiopoiHbu 
ABHraTeneB cnopiMBMbi* aaroMoStineB) yron 
nepeHpunna imanaHOB Mower flOCTMraTb 
GonbUioB aenMMMMbi. a ecnM unanaHbi ocraioi- 
CS OTKpbITbIMM Ha 6onbUiyio BeniiHimy, Korna 
nopuieHb nocniraeT BMT. Mower npon3oBTM 
yaap K/ianaHOB b nopuieHb, mo npMBeaei 



BMT 

24' ( 22* 


BwnyCHHofi * 
ttnanaM / 

\ / 

r \ j / 

V. 

\V 


■ M BnycKMOM 
K/ianan 

64' 

HMT 

50* 


Pmc, 2.33. flMarpaMMS 4>a3 ra3opacnpenc- 
AOHHfl 


k aBapnM ABHrarenn. HanMMMe nepeKPbiTMB xnanaHOB B HMT iBbinycKHoB OTHpbmaercn paHbiue. 
ueM nopuieHb nocmrHei HMT. a BnycKHofi noawe) He npeaciaBnseT raKoB onacMociM, cyMMap- 
HbiB yron nepeKpbiino Bceraa 6onbuie, new a BMT, m Macio 6biBaer 3HaMHienbMMM oco6eHHo 
b BbtcoKorpopcMpoBaHHbix ASKraienax. 


M3MEHEHME ®A3 rA30PACnPEflE/lEHMR 
M CTEnEHM OTKPbITHfl K/lAflAHOB 


BbiOop >fa 3 raaopacnpeaeneHMB — oahh H3 HHweHepHbix komopommccob. Ann loro hto6w irony- 
MMrb MaMcnManbHyio MOuiHOCib npn bwcokom Macrore BpameHiiB KoneHnatoro Sana. HeoGxoan- 
mo oPecneMHib cyuieciBeHHoe nepeHpbirne unanaHOB a paBOHe BMT. noioMy mo MouiHoctu 
b HanOonbiueB cieneHH 3aBncnr or MaKCHManbHO ao3MOWMoro HomweciBa ropwreB CMecH. no- 
nanamuieB a uhuhhap 3 a Hopoinoe bpbmb, mo mom Bbiuie lacrora BpauteHMn KoneHuaroro aana, 
TCM MeMbiue oTBOAMMoe H3 310 BpeMB. C npyroB cropOHbi. npH Manux o6opoiax. «orna He rpe6y- 
ercn MaKCMManbiiaa MOuiMoctb, nyauie Koraa yron nepeHpbiTHB 6nM30M « Hy/no. HeOonbuioe mom 
Hynesoe nepeKpbi-He xnanaHOB 3aciaBnnei 
ABiiraienb 6onee lyiKO pearnpoBaib Ha H3Me- 
HBHMe nonoweMim neaan« *ra3a*. mo oneHb 
B3MM0 npn ABMWeMMH a8TOMo6nnn b rpaiic- 
nopiMOM noiOKe, 

B nanane 1990-x rr. nonannHcu ABurarenM 
C aBIOMaiHMUCHHMM ycipoHCTBBMM A»B M3MeMe- 
hmo oa:j r a 30 nacn pc-Aenen r< h . OGbrmo a npMBOA- 
mom uikhbb (muh 3ee3A0Mi<ei pacnpeAenuibx.M- 
MOIO Bane Bnycmibix wranaHOB pa3Meuiaeic« 
cnepnanbMoe ycrpoBcroo Koiopoe MMeer ima- 
paamwecKMB npHBon 01 CMaaosHOB cHcieMw 
ABnraremi m Mower noaopauMBan. pacnpene- 
nmenbMbiB aan OTMOcmenbHo npuBOAHOM 
3oejAOHHM (uiMMea) M. cnenoBarenbHO. otho- mohhb <J»a3 raaopacnpeneneMHa: >«■ ~ ahb- 
cMie/ibHO Honeb'iaroro Bana Ipnc. 2.341, naaoM H3MeMeHM« 4>a3 raaopacnpeaeneMMo 


Brynna 



npononbMMo npywMMa 

yCM.-iHe 


Phc. 2.34 CxOMa pa6orw mox&mh3M3 mjmo- 


3 lb mi. 
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Phc 2.35. MoxaHH3M msmghchmo <pa3 raaopacnpeoeneHMfi npoaopanHBaei pacnpeAC/in- 
renbMbia Ban omocxTe/ibHO 3B63 aohkh npHBOAa 

npw 3iom BnycnMbiB Manama MOrnH ompbrnaibca m aanpbJBaibCU panbiue ham no3*e. M3M6- 
HBHneipa3 oiKpwiHB h 3aKpwi»a BnycKHbix nnananoB 0Ka3WBaei OonbUMH 3iM>eHi, seM hgmbhbkhb 
BH anoriitHbix #a3 BbmyCKMbut KnanaHos. nepsbie yapoiiciaa oOecneinaann npocioe nepewio- 
■«e.me a abb nonoweHxa. oOecneaiiBan qamm yron nepenpiamB Ann xianux o6opoios ABnrarena, 
a apy'oti — abb BbicoKHX o6oporoa m HarpyaKM. 3roro 6bino nociaiosiio ana roro. mo6u oSecne- 
Binb xopouiHH nycH. AocraioiMUH NpyreiAnn mombht hpm cpaaMnrenbMO xianbix o6opotax x na- 
ipy3Kax ABMiarenfl m eoaxiowHocrb Aocrnwemm GortbuioA moiamoctm npn bmcokmx ofioporax. 
noctcneHHO 6 wih paapaGoranbi yctponcraa (rmc, 2.35), notopwe momh MSMeiiBib Oiasw raao- 
pacnpeaeneHMB bo bccm AHanaaoMe oSopoioa ABiiraie/iB. a Henotopbie nponaBOAHTenn, ranne 
K3K BMW, HSMEUIM B3MCHBTb 4>S3bl OTKpblTXfl-3ai<puTHH BbinyCKHWX KltartaHOB. B OCMOBHOM A"“ 
ioro. ••:06b. CMH3«ib BuSpocu BPBAHUX B61U60TB. CeroAHB H3MBMHCM1XB 4>33b> raaopacnpeaene- 
hmb VIVT (Variable Inlet Valve Timing) crami o6menpHMOTbiMn H noaswncfl ue/ibiii pba ABiirarenen. 
obopvAoaaHHbix CMcreMoti M3Menemia i|iaa raaopacnpeaenemm eo bcbm AManaaone. 

B HBHOiopbix TPM MMeorcfl BOSMOMHQCTb oiKinonaib oa«h M3 Bnvcmiwx nnonnnoe o HomAOM 
UiintiHAPe. Tanoe yctpoitcrao Mononbayetca KOMnaMiieii Honda n abiconoitJopoiipoBanMOM ABiira 
lene CVT 3ABCb lie o6ecnennBaeica no/moe OTivhObbbXb' Manana. a npoBcxoAnr ero oTKPWtne 
no neConbiayn Bt/mimiy b uenax MCKniO'ienu" oosmowhoctm ero nptuaara n ceflny. 

AnbiepnainBiion pa3pa6oTKOn, anepBbie HaionbSOBaatueiiCfl t|mpMOM Toyota, a cennac umpo- 
no npnMonacMon a ABmaie<“" c aayMB enyoiuibiMH Mananami na unnniiAP. crano npotnoe 3 a 
npbitne opnoto it? anycnnw> narpyOHoa c noMoutbio aaTOManwecnM ynpaBnaeMoii mCMWKh. 
OObinno ABB x-ycnHou narpyfina nweioi paanyio iJropMy: oahm noiopbiii aciHAa •xnaetCB ompw- 
'»“■ noropaa oGecnennoaer ryp6y;iH3auM« ropxineii CMecH a »,iuap» eropan.ia 

•nofibi coaABtb xopoujo nepeweomHHbjn noton, ..eoSxoAi'Mwn paGote ABurare/m na Manux oOopo 
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ia> m flpvto*. HOpo'HMrt npnMofl itaipyOoH. ot- 
npuoaiOluuAei) "ph 6 WcnHM« oGopoiax M na- 
rpv3«e oOecne'iHaaei MaKCHMaiu.no bo3mo« 
i.oo iianonMeHMe uhphhapob ipmc 2 361 fla«fa 
■bar, hmcuouimb ycipoHCTaa TaKoro inna. nony- 
ii-nti HaaaaHHe flaiifareneu c m3mbmrbmoi'i 
pmiHO# anycKHwx ipyGonpoaoAoa. Bonee 
CIIOWMwe CIICICMbl MOfVT "OCTOBMMO M "naBHO 
.4.MOHK’b a""Hy Bnyi'.MHwx tpy6onpOBOAOB. 

TaBVI" CHCieMV np414.IC4.mOI ua NBKOtopblX ABH- 

ratepux BMW IPHC. 2.37). 

nepenBBTHBMWMM KOMCTpyuUMBMH TPM 
nanmoicti MexaHH3Mw 6B3 pacnpeaemne/ib 
41010 Dana. a Moropbix nnana.ibt ynpaBfiKtoicu 
...lAiiBHAvanbHbiMH ycrpoMCTBawH c noMouibio 
34ieKTPOMarMMTMWX COIteHOllflOB. Mcri0Pb30- 

saime laKoii texHHKH aaei BoaMomHOCTb 

44 4.AnBMAyanbHOto Kompomi 3 a paGoTov) «aw- 
Aoro Knanana. npu 3T0M momho hb tonbKo 
OnlHManbHO ynpaBARIb BPBMBMBM OTKpbITHfl 

ha»uloro Knanana .4 oGBcneiHsaTb nonyMBMiie 
xiaHCHManbHbix mouiuoctm huh upyraiucro mo- 
'.IBHta, HO H OTHJPOMaTb MeKOTOPbie UH/lHMAPbl 
nonHOCTbio M"H nepeBOARTb MX Ha Manylo wa- 

rpyaHy APR 60 .nee apupeKTuBHOH paGoTty ocraPbHtyx u.i.HMHppofl Momho nepBBOAMib ABMrarePb 
b pbikmm KOMnpeccopa. paarpywau, tokhm oGpa30M, iopM03a. h, bo3momho. 3anacaR MBCTb 
auepCMM npu cnycue c B03BbiujBMH0CTM (peuynepauHR). Ho rnaanoe npeuMyiuccrao stom CMcre- 
Mbt 3aKA40iaeTCR B TOM, "TO BP6MR M CTBneMb OTMPbITMfl iUiailOHOB B PtOGOli M0M6HT BP 6 M 6 MM 
'.loryr GuTb omMManbHwMH APR paGoTbi ABuraiBPfl npu AaHHbtx ycposMRx abmmbhhr. Cbtoarr 
v»«e coapaubi TauMe 3KcnepnMeMTapbHbie CMCieMbt (puc. 2.38) c xopoujeu 3<S»<*>eKiMBHOcrbio 
ABMctbhr (yMeubuieHO noTpeGnBHMe TonPHBa AO 20 %). KpoMe toto. MOMCTpyKuun cbmoto abh- 
raiePR MOJKBT GblTb ynpOlAeMB, nOTOMy HTO OGbWMMH npMBOA — U 6 "M, syGnaibiB P6MHH, MBxa- 
HI134U HaTRMBHMR, lUBCTBPHM M KyPaRKOBbIB BBPbl — CT3M0BRTCR MBMyJKHbIMM. 


'"W * *!] 

'^2-1 V-* 


Phc. 2.36. CxeMa MexaHM3Ma nocTORHHoro 
M3MeHGHMH fl^HHbi unycKHoro Tpy6onpoBO- 
fla ABHratenq Mercedes 



P*c 2.37. ycrpoHcTBo nocTouMMoro H3Me- 
mchm a u/iMHbi enycKMoro rpyGonpoaoAa 
ABnraTeaR V8 BMW 


Phc. 2.38. ripMHOA H/tanaMoa raaopacnpeAe* 
/iHTeabHoro MGX3HM3M3 c noMouibio coneno- 
HAOBoneHTpoMarHMT08 (Renault) 
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npmtoinimieM «a nyra x uimpokomv ripuMeHemno ra«ax -6ec«yna'i«oabi>- KnanamiMX Mexa 
HM3MOB qBnaetco Bonbwoe noipe6aeMlte SReHtpoaMepraa a Boablime raOapnibi npMBQflHWX ycr 
podciB, nonyMaoMwe npa cymecreyiouieM 12 -BoabroaoM saeKrpooBopyflOBamia. 3ra npofineMw 
awaiMienbiio vMeHbiuaicncR a cayvae nepexoaa k 36-aonbiOBOMy aaempooBopyAOBaiiaio. 


§10 


CMA30HHAB CHCTEMA 


flaa loro mtoBw aBaraie/ib BHyrpeHHero cropanaH paBoran HaaeWHO, era tpymaeca aerana aoaw- 
mw 6biTb pasaeneaw MacaRHOM naetmoa. CMa30MHaa cacteMa asaraiena noaaoaar Macao a rpy- 
uihmco noBepxaocTOM, ouiawpaei Harperwe aeraaa. yaannei aarap a npoayurbi B3aauiMBaHaa 
a cnoco6ciByet 3aia»re aeraaea or aoppo3aa. npa paBore ABC ero aeraaa noaeepraiorca paa- 
aaMHWM aarpyaKSM a Haxoaarca a pa3naHMbix renaoBbix ycaoBaax. HaaBoabuiaM HarpyaaaM noa- 
aepraiOTco noauianHHaa noaeMiaroro Baaa. a aeraaa nopiuneBoa rpynnbi pa6oraior npa aaaBoaee 
Bbicoaoa teianeparype. B cOBpeMeHMbix flBC npaMeHHior aOMBaHapoaaHHbie CMaaoiawe cacre- 
mk. b aoropbix HeKOropwe aeraaa CMa3biBaotcfl noa aaBaeHaeM, coaaaBaeMuM MacasawM aa- 
cocom, a apyrae pa36pbt3rasaHaeM aaa caMoreaoM, 


flPMMEHBEMblE MAC/1A 


Macaa, npaMeaneMbie a cMa30Mnoa cacreMe flBC. aaawBaioTca MOTopHbiMa MotopHOMy txacay 
npaxoaarcB pa6oraib a oaeab caomaux ycaoBaax. a rioatoMy a aeMy npeabsanmorcs mecmae 
rpe 60 BaHaa, Macro nporaaopeHautae apy' flpyry. Macao ae aonmHO 6birb oseab rycraiM. mtoBw mb 
coaaasaib 6oabWoro conporaBaeMaa aBamyiuaMca aeraasM. C apyroa ciopohw. omo hb aoawao 
craHoaaTbCB oaeHb waaKHM a repaib CMa3biBammae CBoaciaa npa aarpeeaHHM. Macao, paBora- 
cmee Baearareae. noaBepraerco B03aeacraaio arpeccasabix eeuiecTB, coaepmauiaxcn b npoaya- 
rax cropaaas lonnaaa, acneHaaaeica a r, n, 

CoBpeMeHMbic MoropHwe Macaa B3roraBnaBaiorca aa aeibranoa ana caHreiaMecaoa ocnoae 
a coaepwar 6oabiuoe Macao aoBaBoa: ynyMuiaioiuax aHtaifcpaKuaoHMue CBOitctaa, CMwBaioiuax 
aarap, aHtaoKacaareabMbix. aHraneMHwx, aHtanoppoaaoHMbix a t. n. Moropawe Macaa npa ana 
reribMoa paBore b CMB30MH0fi cacreMe flBC tepaior cboh CBOiiCTBa a noaaewar 3aMeae nocne 
onpeaeaeaHOro npo6era aBroMoBaafl. Tan npaMeaneMoro Macaa a cpoaa ero 3aMeaw yHaatJBa- 
lores b aacTpyKuaa no aacnnyarapaa aaTOMoBa/iq. KaaectBO Motopaux Macea a KOHCipyKuafl 
asarareaea yayMwaoTCR c aawabiw roaoM, noaioMy a coBpeMeHHwx aBarareanx SaMeaa Macaa 
HpoM3BoaarcB, aaii npasano, peace, mom paabuie. 


yCTPOMCTBO CMA30HH0H CMCTEMbl 


B lanaMHoa CMa30MM0fl cacreMe (pac. 2.39) Macao 3aaaaaerc« sepe3 Macaoaaaaaayio ropao- 
BHHy B noaaOH aaprepa ao onpeaeaeahoro ypoBHR. ypoaeab Macaa aoHrpoaapyercR c oomo- 
uibO Macaowepiioro myna, aa aoropoM MaHeceHbi aBe Mernw — MaucaMaabHoro a MaMavaab- 
Mora ypoBHB. flpa paBore nearareaR Macao .iac3cbiB3eir.fi aa noAQoaa pBararaafl MacnRHbiM 
nacocoM Mepea MacnoaaBopiiaK c ceiMaruM ®aabrpoM npeflOrepamaiouiiiM nonaflawne a aa- 
coc KpyiiMbix Macrau. Ha Hacoca Macao non uaaaeMKeM noaaercH a Macnnubia ®Mnbrp rne 
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ci'iiiuifieTOfl cn Mp<aM»'i0CKiu npnMecefl M npoxoflm a raasHyio MacmwyW MarxCTRB/lb - «3- 
nan npocaepneipibifl B Maptepe Oiiokb minMHflPOa, Or rnoBWOfl Macmniofl Mametpam* nr- 
BetBimioicii KSHanbi. no aoiopaiM Macao nootynaer a «opeMHWM noniunnnH«aM KoneMuatoro 
Bans, onopau pacnpeflB/'MTonbMOro Sana m OPyrnM aeianau. K uiaiyHHMM iubAmbm Honeana 



Pac 2 39 npMHUHnManhMaB cxaiaa cMa3osHoB cMcTBMbi: 1,3 — iJwnhipyBiuMe aneMCHrw. 
2.27, 28,32 — nepenyciwbie wianaMw; 4 — MaHOMerp; 5 - pacnpepemirenwiwi'i Ban: 6 — ronna 
tent: 7 — uiraaca: 8 — nopuieno; 9 — pacnbimnenb: 10,24 — caepnetwe a 6no«e. 11,14 — caep- 
nennc- a nopOMwcne: 12 — nonoctb ocn mpoMbicen; 13 — cetaaibiM Oanmp; 15 — CBepnenne 
a uiaTvae: 16— pacnwatireab a Htumieii ronoBKe luaryaa: 17 — caepneMna a uiaBnax Muiiensa- 
'oro Bana: 18 — myn; 19 — tepMowerp: 20 — KopeHiioB nofluianHtii.; 21 — noaaoa; 22 — «“ 
nt-pmvpmyii A8TMV0C 23 — Macno3a6opWM«: 25 — raaaiias Macnanaa inarHcrpanb: 26 - emu* 
nao npopaa; 29.30 — Macamiuil nacoc: 31 — «paM; 33 — Macnanypi paflaaiop 


29 28 27 26 25 24 23 22 

















Pmc. 2.-10 CxeMM MacnBMwx Hacocon: a — uiectepeHHMii c MapywHUM aauenneimeM,' 6 — iue- 
CTopeMMwd c OHyrpeHMHM aauenneHMOM; a — poTopHbm; 1 — Bepyipan uiecteRHs; 2 — iiopnyc 
nacoca, 3 — ocacbiaaioium' «anan; 4 — oepoMan uieciepHo; 5 — ocb; 6 — HarHerarenbHwii Ka- 
Han; 7 — paiaenmenbHbiil cemop; 8 — bbpomum poiop; 9 — aepyuiHM porop 

roro aana Macao nocryriaer nepea OTBepcnm, npocaepnenHue a KoneHiaiOM sane. B hbkoto- 
PbK aaiifarenax e hhwhpm ronoBKe uiaryHa HMeeicn KaHan. no «oiopoMy Macno nopaeicn ana 
CM33KH nopuiHeaoio nanoua flnq nopann Macna Ha pa6osyio noaepxHocib UMnMHppa HHOrpa 
BbinonHBior caepnemie a miwHefi ronoBKe ujaiyHa, H3 Koroporo, np» coanapeHMM oiBepCTMii 
b uiaiyHHOH lueMHe h ronoeHe uiaiyHa, Macno nonaaaei na aepKano mmHHppa, a HHOnpa pnn 
aioro HcnoribayioTCB cnepManbHue AopcyHHH. 

BbiTeK8«inee nepea 333opw b nopumnHMHax Macno pa36pbi3rnBaeTCB pBMwyuiHMHcn peiann 
mh KUJM m TPM h a BHpe xanenb h Macnraoro ryMana nonapae? Ha ppyrne peiann MexaHMSMoa 
punraienn. Ma nonocru ropoBHH 6noKa uhbhhppob noppeitcraMeM CMnbi inwectM Macao crexaeT 
ofipaiHO B noppoH. CMaabiBBB npn oiom petann npMBOpa TPM. 

MacnmibiM Hacoc (pac. 2.401 mowbt npaBopHTbCB b peiiciBue or KoneHiaroro oana pbh- 
raienfl. pacnpepenarenbHoro aana HPH pononHMTenbHoro npHBopnoro sana. PfiuHHO npaMe- 
hbioi wacnBHbie nacocbi uiecrepeHHoro tana c HapywHUM hhh bh/tpghhhm 3anen/ieHMBM 
uiecrepeH. Hacocu c BHyrpeHHMM 3auenneHneM 6onee HOMnaKTHbi m npusopitTCB nenocpep- 
craGHHo oi Honennaioro Bana, rioaioMy ohm uihpoho npMMeHBiotcB a PBMratenBx nerxoBux 
aBroMo6nnefi. 

UleciepeHHbie Macntmue Hacocu c yBeniiHeH.ieM nactoru Bpauiemm Moryr co3paBarb oMBHb 
BWcOHoe paaneime h nopaeatb Gonauje Macna. mc-m oto hboOxopmuo pnn pafioru pSMrarenn. no- 
3iOMy hb auxopc- H3 nacoca ycraHaanHaaercn pepyKnnoHHUH «nanaH. notopu* OTHpusaercB, 
HOrpa paaneHne npeauuiaei sapamiym BeiiMHHHy m nepenvcHaei Macno oSpanio ao Bnyennyx} 
nonocib Hacoca 

flaaoMHC paaneunn Macna b cMaposnoil cmcibmb mowbi npHoectM k euctpoMy buxopv pan 
rarens m 3 crpoB, nosiOMy oho hohi panHpyercfl cneuMani.HUM paiMHKOM. ycraHoaneHHUM B Mac 
nsHoH MarncipanH. 3neHipMHec«MH CMfMan ot uainmia nociynaer k yKa3atenio paaneHHB Macna, 
ycianoaneHHOMy hb mi>h6odhom naHenn. h/ih k HompoiibHOH naMne aaapHMHOio paanaHan B mb- 
HQTopux nBHrarennx OMfHan cn paiHMHa paanoHns Mcnonbayeicn anempoHHuM 6nonoM ynpaa 
neHnn. noiopuM Mower otupiowb PBurarena a cnswae oiiacnoro chhwbhmb paanBMMB Macna 
B orpenbHUx kohctp/kl;hrx npuMennior par-niKH h pnn HOHrponn ypoaHn Macna a nopponenap- 
ropa Ipmc. 241i. 
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Phc. i 'll 8 noflfloHe xaprepa coapeMeHHoro ABMraTenn ycraHOBnew flaiNMK KOHtponn 
ypoBHB iviacaa 


B ABinaieanx mhoibx rpyaoBwn aBiOMo6nna(i Mcnonaayioicn AayxceHuMOHHbie Macnmiwe 
Hacocai ana pa3fleneHnn noronoa Macna. flnn owiawflCHnn Macna Moryr Mcnonb30Ban.cn Mac- 
nnHhie panaatopbi mom BOflOMacnnHbie rennoo6MeHMMKM. MacanHWH pafl.iarop o6nysaeicB 
bomvxom, Koiopbm oxnawAaei npoieHatoiuee -iepe3 Hero Macno; TennoofiMeiiHMK oraaeT ren 
no o: Macna B oxnaMAEHOUUno wMAKOCib. npn BHmoneHHH Macnsnoro paanaropB Mowei npo- 
M30fint nafleMMB /laBfiOHvm a ocHOBMbix Manicrpannx cmb30mhoh cMCteMbi. MroSbi 3ioro 
«e npoiiaouwo, nepea bxoaom b paaMarop ycraMaBnMBaiOT npeaoxpaHMtenbHbiM xnanaM. 


Macnnubifi iJiMnbrp (pmc. 2.42) cnymMi 
Ann ohhctmm Macna ot TBeppbix mbgtmli npo- 
nynioe i'3HainnBaHMn fleranen ABuraienn, 
narapa m t. n. 3arpnBHBHHoe Macno Bbnw- 
aaex yCKOpeHhoe n3nawnBaHne ABiiraienn 
n 3acopneT Kananw CMaaoiHOB CHCieMbi 
MacnnHbie 4 innbTpu tiaabieaiol nomio- 
IIOTDHHblMM, ecmi HBPB3 MMX nROXOflMT BC6 

Macno. h HenoniionoioHHbiMH. ecmi nepea 
HH> npoxoAMT ronbKO ero nacib. HenonNono- 
rosHbie 4>nnbTpw npMMeMutoi Kan pono/iMM- 
lenbhue k oomobhmm — nonnonoTOMNbiM 
Ann Sonee tohhoPi ohmctkm Macna. Macnn- 
Hhiii Ijnuibtp Mower fibiib CMeHMbiM. h ero 
MyWHO 3aMe»nrb mobwm npw KawAOM 33Me- 
"B Macna mom .iMetb CMeHMbiM ronbno 
4>MnbTpytoiAm'i aneMeHT. B GonbuniHcree 
nmirarenefi nerKOBtnx aBioMo6«neii np«Me- 
•m«3i nonHonoroMHbie CMeMMue qranbjpw 
(pmc, 2 43). xora acrpenaioioB komctpvkumm, 
e MOiopbix saMeHnioi ronwio 4>Mm,ipyioii|MH 
raeMem. 



Pmc 2 42. MacnnHwH ipMnbrp co cmshhum 
0MnbrpyioiHMM sneweMioM 


n 













Pkc 2-43. Cmbkhum Macnn.iwH <J>MnbTp 



PMC 2,44 KoMCIpyKUMO UeMipo6e*MOfO 
MacnRMoro 4>Mnbipa (ueKrpMipyrM): 

I — xopnyc: 2 — nannan poiopa; 3 — porop: 
4 — KOnnan 'JiM/ibipa. 5 — ranna KpenneHMR 
nonnara Doiopa; 6 — ynopHbiM .uap.monop- 
'jiMti'niK; 7 — ynopnap uiaft6a: 8 — raflKa Kpen- 
lleH " s poiopa; 9 - raiiMii MpenneHMn Honnara 
(tix/ibipa; 10 — aepxHBo Bryan poiopa; 

II - oob poiopa; 12 — an pan; 13 — miiwmbr 
B iynna poiopa. 14 — naneu cionopa; 
15 - nnac'HHa cronopa; 16 - npywmia cro 
nopa: 17 — ipyOKa otaopa Macna 


B CMa30‘i>iux cMCieMa* ipyaooMX aarowo 
O.wea ■ibcio npHMOHOoi no aaa 0 "nt>r» om>- - 
noni.onoio'iHufi co cmbmmi>.m amnbipyomMM 
anoMBMtow aiopofl — MOnonMonoifi'iMWM pen 
rpo6ei«HMM (MoHTpmJiviai (pvic. 2.44). 

HeMTpo6ewMbm .|>Hnbtp (HBHipHipyra) npM 
BOflMica a fleMCTBMe 3 a c-rer peaKtMBMwi can 
Macaa, Bbire.iara.uero nop paoneHHeM M3 one 
UMaiibiibix conen (mintnepaB), HanpaBneHMbix 
b paaMoie ciopoHbi Bpawaounlico c 6cuibuioa 
CHopocihio BMecre c connaww Monna«, Haxo- 
flimiMMCS BHyrpM Kopnyca ipanbipa. aanonnen 
MacnoM. M3 Moioporo 3a caer ueHipo6ewHb.x 
CM4 ypantnorcn iBeppue nacTMUbi, Horopwe 
ocepaior Ha BMyipeHHeii noaepmocm Konna- 
na. UeHipoCewMbie ipMiibipw oaeHb xopouio 
OHMiuaioi Macno, mo 10 /ibHO no MaccoBOMy 
npM3HaHy. HanpMMep, '.acrnub. cawa hmm yna- 
BnMBaimcfl nnoic. r. h. mbccw cawa m Macna 
6HM3MM no BB/IMHMMB. 

fflanbipyiouiMe aneMeKru noUHonoiOMMbix 
ipMnbipoB (phc. 2.45) M3roiaanMBaior m 3 no- 
PMcroro Marepwana (6yMa™, nopMcroro nap- 
roHa. CMHieTMMecKHx waiepManoB). B cny-tae 
3acop6HMn nop (Jmiibipyiomero sneKieHia ero 
nponycKHaa cnocoO.iocib yiyauiaeics flna 
loro hto6w a rnaBHOM MacnaHOM MaiMcrpanM 
mb npoM3omno napet.Mo paaneHWn Macna, 
BHyrpM ipHnbTpa MMeeica nepenycMHOii 
Knanan. flepenycHHon nnanaH ompbiBaeica 
np« onpepeneMHOM BHaMBHHM pasneHMa 
BHyrpM ipM/ibipa m oOecneMMaaeT npoxop 
macna a psaraieiib, Mm.y» (imnbTpycmmi 

aneMSMi. 

CnepyeT oiMeiMTb. hto nyame nopaaatb 
a pBHrarenb hbomhiubhhob Macno, hbm ponye- 
TMTb napeHMB paBneHMB a CMoreMe cm33*.i 
nepenycKHoM xnanaH Mower oiKpbmaTbcs 
Taawe a cnyaae Hpe3MepHOio 3arycrenam'<t 
Macna npa xonopnoM nyc«e paMrarena. Hmb- 
lorcn KOHCrpy«omi .jmnbtpoB, a noropbu ycra- 
MOBneHbi paa nepenyoKHux xnanana MtHorpa 
Mcncuibayiorca cneuManbHbie flan.H km. cvirna- 
HM3Mpyx)mMe o 3acopemiM Macnanoro ipn/ibipa 
flpenawHbiM iwanaH. ycraiioB.rieMMbiM «a a*o- 
pe B pninbip npenmcTBver BbireKaHHO Macna 
M3 ipMnbtpa nocne octbmobmh pBMrarenn. -no- 
Ob. npM nocnepyxjuieM nycne He repuiocb ape- 
mo Ha 3anoi.HeHMe «opnyca «.ii;.brpa >. penra- 
ie/.b He Mcnb.ra.oan MacnaMoro ronopaima, 
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Phc 2.45 ycrpoHCTBO nopaaOopHoro (a) 
m paafiopMoro (6) nonHonoroHnoro oGveMMO- 
aacop6Bpy«mero MacmiHoro cpnabipa: 

1 - Kopnyc; 2 — unopa (itiiribipyioiUMH ane 
U6HT); 3 — nepenycKHOw iinanaH: 4 — npoiw 
aoflpeHaiMMbiM KftanaH; 5 — npornBocauBHOfi 
Knanan; 6 — nyTb Macaa np« orHpbiiMM nepe- 
nyCKHOro Kcanana: 7 — nanan caHBa Macaa 
B «apiep npa 3aweHe cpanbipyomcro sneMBHra 



CMCTEMbl CMA3KM C CyXMM KAPTEPOM 


B He«OTOPb4« Bb>COHO®OpCMpOBaHMblX ABMraTenflX CnOpTHBMbtX aBTOMOSuneM. a iaK«e ipaKIOpoa 
m cneunanbHbix aBioMo6nnoa. npuMenmoico CHCieMbi cm 33 kh c cyxHM iiaprepoM (puc. 2.46). Me 
noiibaoBaMMe iaK«x chctcm rapaumpyet, mo npw peaHHX MOMeapax Ha SonbUioA ckopoctm mdh Ha 
xnonax ipaHcnopTHoro cpeaciea Macao He nepeMeciMTcn h oahoO H3 ero cteHOH h Macno jaSopHHH 
ho OHabteica Bbmie ypoBHtt Macaa. CieKatouiee b iioaaoh Macao a ABHrateaox c cyxMM HaprepoM 
nocioBHHO BbiKaMHBaeicB AononHiiienbHbiM MacnBHbiM HacocOM b cneuManbHwfi MacaaHbiH 6a« 
Ma atoro Sana Macao 3aieM nopaeTcn noa AaanemeM a CMCieMy cwa3Kn ABHrareafl. 



Phc 2 46 Chctbmw cmbshm o6wHMaa (a) M c cyxHM HapiopoM (6): 1 — eMMOCTb jyifl Macaa 
iMacnanwH 6aH); 2 — mocbbmmh ipMabip; 3 — hoaaoh itapiepa: 4 — orcacMeauuiMH MacmiHbui 
nacac, 5 — mbchbhwm iiacoc; 6 — MaoaBHwA paflMsiop 
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BEHTM/imjMfl KAPTEPA 


2345 67 



Pmc 2-47 CxeMa npMHyflHTGAbHOM CHCieMW 
BeKTMnnuHH KapTepa: 1. 2, 5 — BbmtWHbie 
mnaHra; 3 — «ap6iopaiop; 4 — B03AyuiHbiM 
®»nbip; 6 — ceiaa MacAPoraeAMTeAa; 7 — Kop- 
nyc MacAootae/mTenB 


fl|)H paGore UBiirateno 'iepe3 nopiUHeBwA 
Ko/ibua npopweamtcfl ra3bi M nonapaioi 
b Kapiep flBuiareAB poatOMy 3 tm rasw hb 
awaarorca — KapTepHbiMM. Ohm coctobt 
M 3 nponyKtoa cropaHMB h nacTMu Hecropea- 
mero lonAMBa. CoeAHHBBCb c napaMM boam. 
MMejowMMMcn a Boaayxe. HapiepMbie taau 
o6pa3ytoi arpeccMBHbie NHCAOTbl, HOTopwe 
BW3UBBKJT Koppoamo fleraneM ABHraTenH, 
BctynaioT a peaKpMio c MacnoM m yxyaiuam 
ero CBOMCTBa, KpoMe Toro, npopBaaiuMeca 
ra3bi noBbuuaiOT aasneHMe b iiapTepe. mto 
M ower npMBBCTM h HapyuieHMio ynnomeHMO 
m BbinaaiiMBanMio uac/ia M3 flawrarenn. flna 
yaaneHMH 3 >mx ra3oa cnywMT cMcieMa aeH- 
tMnnUMM Kaprepa. 

CaMbIM PPOCTblM CITOC 06 OM BeHTMABUMM 
KapTepa nannercB yaa/ieHiie raaoB a bimo 
c®epy — ran Ha3b.aaeMan otKPbirafl OMCte- 
Ma. Ha aaT 0 M 06 MAHx ee wupono npMMeHa- 
"" b npewHMe roAbi. ho t. k. naprepHbie 
raaw bbabkhdb oneHb toKCHHHbiMM, to a co- 
BpeMeHHbrx flBMrarenBX npHMeHBiorTOAbHO 
aaKPbrtwe npMHyAHTenbHbie CMcrewbi sen- 
TMftBUHM Kaprepa (pmc. 2.47). B stmx cmc- 
reMax KaprepHbie ra3bi Hanpaanmoicn 
a Kauepbi cropaHMH, nepe3 snycKHoO rpy- 
6onpoBOA. 


§11 

CMCTEMA OXJIAMflEHMfl 


Bo BpeMn pafiotb! ABMrareAB BHyipeHnero cropaHMA rrpOMCxOAMT GoAbwoe BwAeneHMe renna 
(temnepatypa ra3oa a HaMC-pe cropaHMB a mombhi BocnnaMCHeHMH cwecM aoxoamt ao 2 500 ‘C). 
- npouecce cropaHMB apomoxoamt mht6hcmbhwm Harpea umahhapob. nopibHeii. toaoskm 6no«a 
" flpyrw AeraAeH. Ha iiarpea Aeianefl ABHrarenn pacxonyerca okoao 20-35 % aneprMM. bsiailaa 
louieflca npn cropaHMH ronmiaa, Heperpee BwawBaer chmmbhmb mowhocth ABHrarenn, 6oAbuioe 
re»neparypnoe pacuiMpaHMe MeraAAHHecKMx AeraneH, Macno na mhopmx ASHaryuinxcB ner baax 
AGM rarenu awiapaer <ro Mower npKBeCTH h 3aKAMHMaaHMio nopuiKea a UMAMHApax, oGropaHMC 
KoanaHoa. awnnaaneHMO noAUiMrmMKoa » nocAeayiouwH aaapHM aanrareAB, noarowy hbamua,.. 

nna "*"" M0 n 0 H "»AHreAbHO oraoAMTb or Harperux AeraAed - ApyrMMM cnoaaMM. aoviraronb nyw- 
HO oxAawAart. npi. oxnaMABHMH ABHrareAB Heo6xOAMMO yoHruBarb. nro npa ..3MeHeHM.. new,.- 
mob era paOo.br nacrorb. apamenHA m KarpyaKH npOHCXOAHT M3Me.ieHMe MHreHSHBHOCTH «arpe 
aa Mpe3M6pH0e nepeoxAawAOHMe BBMratenn raKwe HeweAarcnbHO. notoMy Hto 3to npHBOAMr 
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it vxv/iumimmk' ronnuBMO# amHQWHxniH m noBHUioHHOMy M3Hocy aohwviumxco Atnaml) Aanrno 
no 113 %a who nlo npHCiMKH » Mocne •puOoiiiw lanbxo npx aocthhipimh onpoAe'iaMHOR mwic 
iMHiu.i OwA^BarenKHO, ADHiaiBBbAa/UHBH MMeib tocit‘M¥ o'iiooviomho Hompan Ow hoaaoPhim 
nivia OMIMManbiibiA Ton HOBO A pcwiHM 

Torino pi naipGiwx 'iociom ABArarona womiio npiinyAmom.no oiBOAoib tiotomom soinyuuuiM 
mmiMoeiM. Cyuiomfiyioi abb CMCieMW ixwiawAGMMR ABC-. B03AViunau h WHAxocmaR BnsAVuman 
rm-TOMa OJjiamflOHHB yoneumo minMomicico b nimroiemi. MoneAofl. motoumxaoci. laatmoKoeM- 
non n cpaSHMieowio MAAOMOUtHUX ABMiaiB/w* aaTOMopHnofl, AanraienM c aoanyuinoA ohciomoA 
unaiHABiimi nans. xoMnaxiHee » npouie b oOcnywnaaMmi. 

Ha aBioMo6«mn nan6onbUiee pacnpocrpaHOHMe nonymmi cncieMw wmaxocthoto ocnaxme 
oho i pmc 2 481 Ho cpaoMQHiiio c otCTBMdMB eoaAyuihoro oynawAeHiio. ohm oOecneoMBaon 
Gonoo paBMOMepiioe H 3»M>exTMBHoe oxnaxCAGHMC h RanmorcR MBMoe uiyMHWMM. KpoMe toto. 
WMAKOOIMBB CMCiexia oxnamAeHMB Aaei B03M0»M0Cib coaflan. npoccyio M 3i|xt>extHaMyio CKcroMy 
ciioansMMB canoitn (naemiu) aBt0Mo6iina. B coBpeMexHwx ABHratennx c wmakoctmom cmctomom 
oxnamflGMM* npiiMOMmoic* aMTMi|ipM3bi — whahoctm c hhsxoh teMnepatypoA aawpiaiiao Boob 
uimhittbo aHTMippMaDB npeACiaBnaei co6om cmcci. boam c srmneHrmiKoflSM, Mpone jtmx psyx 
cociaBJimomBA, b coctaa aimoiipiiaa bxoart paaminnwe npncaA«ii: aMiMHoppo3MOHMbie. bhtm- 
neMiiwe h AP- 

Book umtimmapob m ronoBKa 6noxa Anararenu c mhakoctmoA CMcreMoA ox/iamAGHMR hmgiot 
M anama Ann npoxoAa oinanuraiomeH whahoctm. Taxon nanan itaabiBaeico py6aumon owiamAOMMo. 

PyfiauiKa oxnamAeHHR coeAmincicn 3nacTMHMMMM naipye«aMM c paAnaropoM noiopbin cny 
wmi on“ oxnaxmeiiMR aarpoioa ikmakocim m oenoeTCB rennoo6MBHHMK0M. B «eM tenno 01 whamo- 
cim napcAaeicn BOlAyxy, npoxonnuit-Mv Rapes copAUBBMny paflaaiopo. PvOaimia oxnamAOHtio 
h paAHetop aariommmcn owiawAaowevi AtMAXOCTbio oepea 3anMBHyio ropnoenHy, 3aMpweaicMiiyio 
ca npoPxoA. B npoOMe mmbioicii cneuManbMwe «nanaHbi, napes kotopwg CMciexia oxnawAOMon co 
oOiuaercn c aiMoctpepOM Taxao cacreMa Haabiaaerco 3axpbitoA. B 3a«pwroM CMCteMe oxnamae 
hub noAAepimioaercB M36wroiMoe AaaneHMe (ao 100 «na|. OrmiMaiibHWM TeunepaiypHMM pawn 
mom ABiiratenH BBJineico raxon. mph koiopom leMnepaiypa oxnaxtaaioiueH khakqctm hoxoamico 
b npaAenax80-110“C. noBbHuGHxoe AaeneHtie e CHcrpMe pxjiaKAeHitn noAHMMaei reMnepaiypy 
XMHGMMH AO 120 "C. 8C/1CAGTBMG MGrO OpOMCXOAMT MGMbUiee BblKHTIBHHG WMAKOCTH. 

AimMl)pM3bl MGHRIOT CBOM OfibeM npM M3MGH6MMM iGMncpaTypbo npp MafpBBaHMM 06beM yBG- 
'iMHMBaerca. a npii oxnamAGMMM yMeMbuiaercR. A"» KOMnGMcauMM TBMncpaiypHOro iomghgmmr 
oObGMa cny.no: pacumpMre/ibHbiM 6aM0K, noAMRiOMaeMWH K cmctgmg oxAax<AGMMR. 

np» paeoie flBMiaiena oxnaRUiaiomaR MMAxocTb npBMVAMtenbMO uRPKymipyei a cmcigmg oxnaw- 
agmhr c BOMOiubio Hacoca. HOTopbiM npiiBOAMTCR a AGMCTBMG ox HoneMHatoro Bane iuim or aneMtpo 
ABurarenR. OxnawflaximaR wnAKocib conptiKacaeicR c MarpethiMii ciGMMaMii umiimmapob ii ronoBKa 
mm OnoKa. nocno noro nocrynaei b paAMarop. Aommghmg oooflyxa ncpea paaMaiop ofiecne'mBaeicu 
BnpG>iHMM nanopoM npw abiiwchoii aoiOMoOvwR m npniiyAM'enbMO c noMouibio Bemiimnopa. 

A"R roro MTofibi cMcrcwa tixnaioAGMMH oOecneoMoana omMManbMb.ii leMnopatypabm pgmmm 
m ObicrpuM nporpuB ABMraienn nocne nycoa. a mohivp UHpHyARUHM wmakocim aionjoaigt orgum 
ani.MOG ycipoHciBO — lepMOCiai B TepMocraie MMeeiCfl wranaii. ynpaBtraeMbiA lennoMyectHM 
IGRbMWM 3RGMGMT0M. 

flOKa xiMflnocib a CMCiewe oxnamAGHMa xohoambr, K/ionpo TopMocraia 3aapbii a otoAbOCTb 
UMPMymipyei no ran oaabiaaeuoMy MamiMy «pyry uMPKymuiMM - 01 Hacoca no py6auine oxna* 
AeHMR MHnyn paAnaiop. TlociioiibHy whamocii. ho nonaAael o pajwarop m hs owioxuiaGiCR a Hsu. 
oi.a Obicipo ixarpeBaoicR KorAa iGMneparypa wmakooim noAHHMaeiCR OP oniMManbHOH noanaH 
TepMooiaia oiRpbiBflGiCR n *HAKOCib HaMHHSar npoxoAMib nepe3 uaflaatop h oxnamflarbC" B hcm 
[6tmbtuoH Hpyr HHpMynnuHM). TlpoxoAHOe cghkhmg lepMocrara h 3 mghrgicr npa iomghghmh lew- 
napaiypH. m sroAaei bo 3 mowhoch. b cinpefleneiinbii npGAenax asioMai hhgchm poiymipooaib 
leMnoparypMbtH pomuim ABHrarenn. 


to 







Phc 2.48. CxeMa mhahocthoh cmc- 
reMbi o«na*ACHH9 ABMraTe/ieH 

3M3-402 H YM3-4215: I — c oammm 
otomnenBM.- II — c AByMfl oronutena- 
mm m ant'KipotiacocoM land ipyproMos 
C AByMS PBA3MM CHA3HMH M aBTofiycOBl; 
1 — pacuiHPHienbMbifl Savoie 2 — iep- 
moctbt; 3 — abihmh yna3aTem< TeMne- 
paiypw oxnawaaioiueM mmahocim; 
4 — paAMatop; 5 — CIWBHan npoSaa 
(MpaH) paanaTopa: 6 — bbhtmurtop; 

7 — paMBHb npaaopa aemMnnTopa; 

8 — ppMBHb npMBOAa HBCOca oina» 
aaxiuiefl wmakoom; 9 — mbcoc oxnaMAa- 
louiep wmamocim. 10 — cahbmom ><pan 
6nona UMmiHApoB; 12 — aneutponacoc 
cmotbmu oronneMiia; 11; 13 — Moan 
OTOMMieno; 14 — paa«aiop AononMM- 
lenonoro oiomuean, 15.16 — pMMsnv 

ocMOBMoro oioiiMTeno; 17 — ocilOBMoA 
manm lepMociara: 18 — SaPnacHaiP 
HjianflH 
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YCIPOHCTBO CMCTEMbl OX/lAWflEHMR 


PnnnflTOp cncroMT «3 fleyx ftannoa. MOnfly noiopwMM naxonaxcn coeflMH«ianb>ibie xpyfinn 6a" 
km moo 1 ' naroiaonnaatbcn n3 useixoro cnnasa nnn na nnacTMacctn Omii pacnonaranncn csepxy 
u cnn3v pannaropa ana no ero Oonao (phc. 2.49). 

Ann Toro MioSbi paanarop acJnpeKmawo oiflBBan lenno. HeoCXOOMMO Bbmonnenne pays 
vcnoann; xpyOnn paanaxopa nonwHbi 6biib BbinonneMbi M3 uotepnana, noxopbift a Meet «opo 
uiyc lennonpoBoflHOcrb, H pannaxop ponwea nMeib flocxaxonHyio nnouiaflb noaepxnocm. 
Panbiue pspnaTopw naroxaBnMBann na Mean n cnnaaos na ee ocnoBe t. k, weflb MMeei aa 
cohvk) tennonpoaoflnocTb n noppoanoHnyio cxofinocib. TpyCHM. Koxopue. nan npaanno. aue 
m. nnocnym iIiopMy. npnnanaanncb n fia-waM Ann yBeanMennn xennooiflann (yaennnenno 
nnoiuaan noaepxnocTM) Meway rpy6KaMn ycianaannaanncb roippupoBanmye Mexannnne- 
cnne neHTu. 

CoBpeMeHHbte paanaxopw mbm npaBnno, naroxaBnuaaioi H3 amoMunneBbo cnnaeoB c nna. 
r.iMaccoBMMn 6aHK3Mn. Hoiopbie npnwaibi nTpyCnaM paanaiopa nepes pe3MHOBbie nponnafl-n 
Tanne paanaropw aeiueBne. nerve. xexnonorHHHee b npon3Boaci8e no nnoxo peMonmpyioTcn 
a cnynae noapenmennn. 

3annBHan ropnoaima cncieMbi oxnawfletmn. noxopan uowei pacnonaraibcit na paanatope 
nan pacuinpnrenbHOM Panne. 3anpbiaaeicn npoOnon 0 flByMn nnananaMn: napoabiM n aoaayui 

nuu (PMC. 2,50), 

napoaoA nnanan, npuninMaeMbin k ceany ropnoBnnbi noymnnon, npeaoxpawier cncteMy ox 
noapewaennn a cnynae vpe3Mepnoro noBbiuienna aaBnennn. Ecnn oxnawaaoman ►nnflnocxb ne- 
pcrpeBaeicn n 3aHnnaex. xo 3a cnei H36bHOHHOfO flaanemw npeofloneeaeica conpoxnanenne 
npywnHW nnanana. nnanan ompbiBaeicn n nap ewxoani napywy. npn oxnawaennn aBnraxena pa- 
a/ienne BHyxpn cncreMw MOweTvnacrb nnine aiMoopepnoro. nxo Mowex npneecxn n noBpemae- 
nnio xonnnx xpyfion paflnaxopa. 8 3ioM cnyvae ompbiBaeicn aoaayujHbin nnanan npoSan n a cnc- 
xeMy nocxynaex B03flyx n3 aiwociliepb!. 


1 
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Pnc 2.49 Pannaxop cncxewbi oxna*aennn 
aanrarenn nemoaoro aaxoMoPnnn c oaxoMaxn- 
nt-cHon Kopo6non nopenan: 1 — Canon paanaxo 
pa 2 — o>naanxenb MHnnoein aaxoMaiunecnoii 
'oancMn«.nn: 3 — nponnaana; 4 — pannaxop one 
’fcMui owanaennti. 5 — Conoaan coeannnienb 
-an cno6a 6 - oxnoaanne napnaca; 7 - 6anon 
uacnnnoro papnaxopa; 8 — MBcnnnwO paflna- 
"W9- Wyipxa VISCO; 10 — aeHxnnnxop 



1 2 3 4 



8 7 6 5 


Pnc. 2-50. ycTpoAciBO npo6nn paanaiopa 
cncreMbi oxnawaennn: 1 — npbimna. 
2 — npymnna anyennoro nnanana; 3— cxep- 
MC-nb anyennoro nnanana. 4 — npyMHHa abi 
nyennoro nnanana; 5 — Tapenna npywnnb* 
Bbinycnnoro nnanana; 0 — awnyennon nna 
nan; 7 — anyennon nnanan. 8 — nopnyc 
npo6nn 
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Puc 251. UeHTpo6e«Hbia Hacoc cmctcmw 
oxnawAGHHn MerupoxuHnMHApoooro abm- 
raronn Valvetronlc BMW o6beAHHeH e oahh 
y3ea c hbcocom rHAPoyCMAHTena h aoprry- 
com TepMOCTaia 


1 2 HafloAMUoAKayr 3 4 5 6 7 



14 13 12 n'laMc, n io 9 8 


Puc 252. ycipoMCTBo tepMOCiaia c raep- 
Aum HanonHHTeneM: 1 - mbwhah paM«a; 
2 — aepxam paMKa; 3 — perynapoBO'iMbiA 
SHrtT, 4 — UJTOK; 5 — P63BM0BdB 6yj)>ep-MeM 
fipana: 6 — cepno ocHOBHoro KJianaxa; 7 — oc- 
hobmom iinanaH; 8 — npyjKMHa: 9 — aancyna; 
10 - ManpaBMBouiee HOAbiio; 11 — nepenyea- 
MO» K/iafiaH; 12 — ynpyroe Kani.no; 13 — POA- 
iHMMuafl npywnwa, 14 — ceiyio nepenymaoro 
xnanana 


A"" oeecne'ieMHfi aaTewcMBaoS uapaynn- 
uaa owawAanmeP whakocth a chctcmb acnonb- 
ayeTcn ancon uBHioo6e*Moronma(piic. 2,51). 
Ociiosy Hacoca cocraanner KpwnbHatKa, ycra- 
HOBneiiHsn hb nane. kotopwb apamaerca s noa- 

UIHnHHKaX M npHBOAHTCB B AeSCTBHe OT HOnC’M- 
Maroro Sana ABaraienfl ana oi eneKTpoABH- 
raienn. Kpu/ibMaiKa apaiuaeics B nonocia, 
HMeniAeA HaManw A"» noABOAa a otboab man- 
KOCTM. B UBHipoSBWHblX MaCOCai JKMAKOCTb 
noABOAHTca h uempy KpbmbMaiKa, nepeaocaT- 
cn nonaciRMM no oapywaocra a OT6pacb>aaer- 
cb ueHipoOewHoa chaos wapywy, 

Oco6oe BHHMaHHe b kohctpvkumh whako- 
ciHbX HacocoB yflenneicn ynoOTHSHaio s rep- 
MeTH3auHH. HTOGbl JKHAHOCTb M6 MOrna BbneHb 
M3 CHCTBMbl MAM OODpeAMIb nOAWMnHMKM. 

TopMociai (pec. 2.52)cnoco6ciay6i ycao- 
peMMio nporpesa ABiiraienn a perynMpyeT «o- 
AMMectao oxnawAaioweS whakoctm. npoxops- 
uiea 'lepoa paAaaiop. TepMocrat yctaHaBna- 
BaeTOfl B narpyGHe hah n (inane coeAHamo- 
isexi paAaarop c pyGauwoA oxnaJKAeHan, 

BHytpa lepMocraia 3aKpenAeM Meranna- 
mbckmS GannoH c iBeppbiM HanonMMTeneM — 
uepeaaMOM (KpaciannasocHaa boch) a mbahumh 
onanxaMa. 6annoH repweiaHao 33HpbiT peaa- 
hoboS Meu6paH0S. flpa Karpeaaaaa uepe3SH 
pacnnaBnneTCA a yBenanannei caoa oGbeM. 
(MeAHbie onaAHa ayWHbi Ann nyMUiea Tenno- 
npoBOAHOcra). MeM6paaa npor«6aetcs a ne- 
peMBiuaei ujtok. ynpaBnmouaa anananoM 
repMOCtara. Korpa ABarareAb xoaoahwm. kab- 
naH lepMocraia aaapba npa HarpeaaMaa oxaa- 
«Aamuiea jkmahoctm ao TeMneparypu cawme 
70 "C ujtok TepMonyacTBarenbHoro aneMema 
MaKMHaer OTKpbiBaib Knanaa. no3BOABB sacTM 
WHAKOCTM npOXOAMTb 8 paAHaTOp, 3 ecna T6M- 

nepatypa noAHaiaaeica Bbiuie 80 "C. ananaH 

OTKpbJBaeTCK nOAHOCTblO. M BCSI (KMAMOCTb aa- 
HMHaei uapKynapoBaib no GOAbUioMy apyry. 

BoMTMAHTop cnywai Ana noBbmjeaaA cko- 
POCTH npoxoi«AeHHB BQ3Ayxa nepea paaaaTop 
c uenbhy vAyMUienap oxnawAeiiap BeMTanaiop 
oGbiHHO pacnonaraioi 3a paAaaropoM B cne- 
uaanbHow HanpaanmomeM Komyxe BeHTanmo- 
Pbi CMCieMbi oxnawpeHao Moryr MMeih pajAHnawa 
I1PMBOA. CaMbiS npocioa iipmboa — noctonH 
HWM. c noMOJAbio ReMeHHoa ana ApyroA napt- 
naia ot KoneaHarofo boab ABacaienB. ao ia 






Pmc. 2.53. flpuBOA BeHTH/iBTopa AM3e/iR V8 Duramax npoM3BOACTBa GM ocymecTBAReicn 

C nOMOlUblO BR3KOCTHOM MycpTbl 

kom cnoco6 — caMwii He3<t><J>eKTMBHbiH. J1 »o6om BeHTM/wrop 3a6npaei Macro* moiahocth Aanrare- 
nfl. m no3TOMy. ec/iM teMnepaiypa owiawAatouien wmakoctm hg npeBwwaeT onrviManbHoro 3HaseHMB. 
geHTM/lBIOp MOWHO OTKfllOMWTb. 

B COBpeMGHMblX aBTOMOGH/lRX UJHPOHO npHMeHSJOTCfl BGHTH/lflTOPbJ C 3/ieKTponpMBOAOM 
3neKTpoflBMraTenb Taxoro BeHiMHHTopa BKAioMaercfl TOAbKO b iom cnyMae. ec/in 3/ieKTpnMecMMM 
AarNUK TeMnepaTypbi. ycraHOB/ieHHbiM b CMcreMe oxnaw,aeHMfl. cnrHaAM3MpyeT o npeawuieHMM 
TeMneparypbi bwujc onpeaenenHoro 3HaMeHnn. B Han6o/iee coBepuieHHbix cwcreMax oxnamae 
hhb paGorofl BemvwmTopa ynpaannei npoueccop. KOTopwli Me TOAbKO aaei KOMawfly Ha BKAiose- 
Mwe awKnioMeHMe BeKTM/iSTopa, ho m pery/nipyer sacToiy ero BpauiemiA b 3aBMCMM0CTn ot peMM- 
Ma paCoTbi. 

B CHCieMax oxnawAeHHR Gonbuioro nncna aBHraienew coepeMeHHbix nernoabix aBTOMo6Mnew 
McnQut»3y>OTCfl BeHT h artopw c br3hociwom Mytyroft (puc. 2.53). 

Crynnua Ta«oro BemnARTopa MMeer oocto«hhwm npMBOfl or aana ABHraienw. a nonacTH co- 
eaHHRtoTCR co CTyrnmeM Mepea Mytjny, bh/tpm kotopom hbxoamtca cneuMa/ibwan WMAnoctb, koto 
pbr yaenHMMaaeT cboio BR3KOcn> npn yse/iMseHMM TeMnepaivpw Ecah B03Ay*. npoxoflumnH se 
pea paanaTop. HMeer HM3Kyo TeMneparypy. weamy crynMueA h nonacTHMM hot werrHOfl cbh3h 
H o Mepe HarpeeaHMH B03Ayxa BflaKOcib mhakoctm noBbiwaeTCB m My#ra naMMHaer GnoKuposaTb- 
cr. a npn TeMneparype B03Ayxa 80 °C rpomcxoamt noAHaa 6 aohhpobk 3 wy«pToi w nonacTH sewTu- 
ARTopa BpawatorcR c MaHcuMaAbMOM m3ctotom npn aaHMwx o6oporax KOAOHNfnoro aana 
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Pmc. 2.54. ycraHoBKa rMApmi/iMHecMOM MycpTbi e npHBOAe eeHiHnnTopa: 1 — Ban npwBojia 

BeHiKaniopa, 2. 6 — canbMMKM (MBHwetbi); 3 — raiiKa Sana; 4 — cronopnan maiiea: 5 — arynna 
canbMXHa. 7 — pafiosee Honeco; 8 — rnAPOMyit>ra; 9 — Kopnyc BeHTMnBTopa; 10 — KpyujKa; 
11 - ynnoTHHieabHoe Ho/ibuo; 12 — Kopnyc ueHipH^yra: 13 — uiaH6a: 14 — MacnoripoBOAHyii 
fionr: 15 — noAinenHHK CHOnwBeHMB 


B KOHCipyauMfl* MeMoropbiK oBuraienea Ann npiisofla BeHinnaTopa Mcnonbayjorcn 6onee 
caojKMye, iBflpaBnMHecKMe. MydJry (p„c. 2.54), Horopye ..SMei.BioT caopocTb BpamOHHb Berne 
'ibtopb CMcreuy owiawaemm a 3aBncnMoci» ot rewncparypHoro pewiiMa ABHrareno nyreiw «3- 

MeweHHB HOJlMIBCTBa MBOia BHyTpH My0TW. 

TeMnepaTypHbw pewMM flBCoKa3yaaei 6o/ibuioe b/ihbhhb Ha pacxoA Tonnuaa m iokcmbmocti. 
oipa6oraewH» raaoa nosroMy coaepiueHCTay cxciewy oxnawaeHHB coapeMeiuty x ABHrareneM 
yaenBeice 6onbujoe BHHMaHHe. 8 Hexoiopwx HOMCipyKipiax xenon b3yorc« aononHXTenbMbie Ha- 
cocy OWawaaouieM JXHAKOrrx c aneKiponpxeoAPM. Bee eonauie noBBneercn aBT 0 M 06 Mnex, Tew 
nepaiypHbiu peJxxMOM ABxrarenex xoropyx ynpaannwr KOMnbiOTepy. B ABxrarene SBiowo6nmi 
New Range Rover HanpxMep, xcnonbaveico repMocrar, coeAHNeHHWfl c sneer pom ay M Oaokom 
ynpaBiieHHB ABHrareneM. KoMneutep ananxsHpvei ciirHany. nocrynaouiHo or reMneparypHyx 
Aavumoa, yCTaHOancj.iiuix b paAxarope h pyOauine oxnajBAeHxB, h ynpaB/JBer cneuxaiibHyM «a 
rpeBareneM a TepMociare. Horopbiii ycHopae. ero cpaBaryeaMxe 
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Onoitb HeGnaronpHtmiwM ana aonroaeMMOcni aanrare/ip ooikmmom RBnaeicp eio nyc« npH ot 
OMuBTBBbMWP reMnepatypax. flop oGecnePemia noaorpeBa aBitrarenp Mcnonb3ywT npeanycuo 
ewe noaoipeearenM B taKMX noaorpeBarenax ncnonbayorcp cneuMamnibie KOinw coeaMiieimbie 
c pyeauiKoH chctbmm oxnawaeixMP. WHarocTb HaipBBaeicP npH cropawiiM aBlOMOOMflkMOro ion 
npBa a MaMepe cropaHMp tror/ia. HaMGonee coeepuienHwe npeonyCKOBbie noaorpeeaiena paGo 
raioi amoMariiPecnM. a Boamemo aociaioPHO ycia»0Barb c noMoujbio ratiwepa apeMP Bnmope- 
««p noaorpeBaienp. 

B MeHOiDPbix cipawax c xonoowbiM «anMaroM umpoKO Mcnonb3yercR noaorpea mtiaMociM a ch- 
crexie oxnawaeMMP aepraienp c noMouiwo Hefionbium tepM03neKTpHPecHMx HarpeBarenea ( tshob). 
auoMHipoB3HHbix B pyGauwy oxaawaenMP. flpp nocraHOBKe aBtoMoGHnp Ha AmuenbHyio croaHKy 
B xonoflHoe apewp roaa BoflKremi noflK/iiopaior TaHHe iiarpeaaienii « aneiopopoaeTBaM, MMeio- 
uihmcb b rapamax unit Ma aatoMo6ii/ibHbix ciopnKax. 


§12 

CMCTEMA nmAHHfl flBMrATE/lfl BHyTPEHHETO CTOPAHMB 
C MCKPOBblM 3AWMTAHMEM 


ncnonb3yEMOETon/iHBO 


TomiHBOM ana aBHrareneli c MCK.poBbiM aaitmraHMeM oGwpho cnywm 6BH3HH. OaMOii M3 HaaGo- 
nee Bawiiwx xapaKiepMCimt 6eH3HHa panpeicp OHraHOBoe PMcno, Kpropoe yKaabJBaet Ha cno- 
co6"OCib Tonnnaa conpoiHanpibCR aeroMauMM — cropaHMio c 0'ieHb bwcokoh CKOpocihio. npn- 
aoapuiei' k pe3KOMy noabuiieHmo leMnepaiypbi m flaBnemip. hio Mowei npaBectu « pa3pyuie- 
hhkj acranea aanraTenR. OKiaHOBbtM pmcaom Ha3MBaercp npoueniHoe coaepmaHiie H30PKTaHa 
b ero CM6CH c HopManbHWM rernaHOM. Koraa 3ia ctxecb MMeei iy we aeroHauiioHHyio croMKoerb. 
pro H aaHHoe ronnMao. OmaHoaoe pmcjio mowct paammatbcp b 33Bmcmmocih ot tore, HaKoii 
meiofl ncnonb30Ba/ic» anp ero M3MepeaMP. Cymeciayer aBa Meioaa: HccneaoBarenbCHHd h mo- 
rupHbiii. OHiBHoaoe pmcmo, nonypeiiHoe wccneaoBarenbCKiiM MeioaoM. oGwpho xapaMTepH3yer 
cnocofiHocTb TonaHBa conpoTHB/iRibCR aeiOKauHK npn pa3roae. a moiopmwm MeroaoM — co- 
npoiHBneHHe aetoHaumi npa iiociophhom bhcokoh chopoctm m Harpy3«ax. He3aaMCMM0 or roro 
«aio<u cnoco6oM onpefleiieHo oKtaHOBoe pmcjio, oho Momer Gbiib yBenupeHO npHMeneHHeM 
oaamtHHbix aoGaeoK k ronnHBy. B re'ienHe MHOrax ner c 3108 uenbio Hcnonb-josanwcb aoGaBHM, 
coaepwaujHe CBHHeu. Cemac ohh 3anpemeMbi, He To/ibHO M3-33 roro. hio CBHHeu orpaBnRer 
aiMocitiepy. ho h a C8P3H c ieM, pro Hanapne CBHMua a lonnaae awBoam h 3 eipop Karanimipe- 
CHee HtBTpBmrjaiopbi (ycrpoaciBa ana CHMweHHP apeaHwx KOMODMeHTOB a orpa6oraatuiix la- 
3ax. o Koropbtx Gyaei pacCKa3aHo HH«e|, 3tnnnpoBBHHuii 6eH3MH (c ao6aeKaMH coimual ceil- 
par 3anpeiaen k npHMeHeHHio B OonbiuHHCiBe ciprm CooiBeTciByioiuee OKiaHOBOe pmcho 
ennoib ao 98 (no HCCJieaoeareabCKOMy Meroay) o6ecnePMBaeicp npaMeneHiieM cneuHanbHbix 
TonnHBHbix npucaaoK. 

BeH3Mii ne eaHHctaeHHoe ronnHoo. noropoe Mower Mcnonb3oaarB0B a aaHrarenpx c «c«po 
bwm 3awHraHMeM. Cyuieciayer MHoro anbrepHaTMBHbix BvtaoB ronanaa. paamiPHbie cnpprbi (jia 
•ion H MeraHOn), Boaopoa. VrneBoaopoflHbie ra3bi. laHHe nab cwBrneiiHbiix HeiliinHOH raa, CMecb 
nponana h fiyiaHa m npapoaHUii ra3 (Meran). Mm oaMH M3 3 tmx anaoB TonnMaa we Mower Gbrrb wc- 
nonuiOBBH HonocpeacraeHMO. m nio6oH 113 6eH3HM0Bbtx aBMrareneii rpeGyer MoaHiJiMnauuM jam 
MX MCnonb30SBHMP. 





yCrPOMCTBO CMCTEMbl I1MTAHHB BEH3MH0B0TO ABHfATEna 


Anc poOOThi /iBHiare/m MeuucnnoMKo nooslb a UH/IWtapbi ronmiao HeoSxQOMMO npMnjroavtrb 
ropmtyio cmccii ao.nayxa a napoa ronanaa, Hotopan aonwHa 6birb roMOrenHOfl, r. e, xopniuo 
ncpeMeiuaHMOH h "Men. onpeAeneaMbiB cocnaa, nro6bt oGecne-mrb nan6onee atMieKtMBttoe 
cropaHHe 

CMcreMa iMTamui GeHaKHoaoro ABC c MCMpoabiM 3awMraHHeM cnywwr amt npuroroane- 
hub ropKweA cMeca h noflaiM ee a uitmtHapu i|anraienn it yaa/ieHH" m 3 nitmtMflpoa orpa6oTaBUitt« 

raaoa 

npouace nparoioBneHito roptOHeii CM ecu Haawaaior HapStopauiteit. flonroe apeMn a HaHecr 
ae ocHOBMaro yctpoticiBa am npnroToaneHM" CMectt CstOMHa h B03fly«a m nonatit ee a uMnnna- 
pu aaitrarena acnonbaoBancn arperar, aa3biaaeMbtH Kap6topaTopoM (pac 2.55|. B npocreituieM 
xapGxjpaTope ipttc 2.561 ronmiao naxoaitrcs a nonnaBKOBOii aaMepe. rpe noAAepntMBaerGfl no 
CTOBMMbtH ypoBeitb ronmtaa. nonnaaHoaafl aaMepa caoaaMa xananoM co CMecHTenbHoft «aMepo» 
Kop6toparop3. B cMecitrenbHOfl ttaMepe itMeercfl nit<))i)jy3op — Mecmoe cywemte «awepbi. Am4i- 
4>V30P paet B03M0WH0cib yaemtHHfb cttopocrb npoxoamae'o tepe3 cuecitrenbHyio aaMepy 803- 
ayia. B caMyto y3nyio tacib an<Miy3opa BbiBeaett pacnbinttrenb. coeptiHeHHbiii HaHanoM c no- 
nnaBKoaoii KaMepoi'i. B HxmHeit Macro CMecareribMOH HaMepbi MMeercB apoccenbHan 3acnoHKa. 
itoropan noBopamiBaerc" nptt Hawarmi sopitreneM neaana .ra38". 

Koraa ABitrarenb paGoraer >tepe3 cMecaienb nap6ioparopa npoxoAMT ao3flyx. B an<ti- 
4>y3ope cHopocrb Boaayxa yeemt'iiiaaeTort. a nepea pacnbirntreneM oGpaayercn paapewe- 
Hite. Koropoe npHBoaar k creKBHino ronmtaa a cMecmeabMyio Kaniepy, rae oho cMeuiH- 



Phc 2.55. Bhbuihhh bha itapuKjparopa: 1 — 6non noaorpeBa 30Hbt apoccenbMOH aacnOHtot; 
2 turynep ee«r,tm> U mi Kap.epa ABiirarem., 3 - Hpbmtxa ycxopmenbHoro Hacoca: 4 - 3 neta- 
pontarmiriibm aanopHbii. Hnanan; 5 - «pbtut«a ttapGtoparopa; 6 — uimwbha KpenneHHB B03Ayui 
HOto OKBbrpa; 7 _ DNHar ynpaanemt" bosavuinoh aacnomtoM; 8 - nphtuma nycttoeoro ycrpoHoma; 
*-“r P P0IHar ' 3 nI " ,B0 ' ,a 4B0cceribHb« 33CBOHOH,- 10 - «OAOflKa npoaoaa aar-mBa-amna 
3MUL 11 - perymtpoao-HbtM bhht KO/uftecTBa cmbch xonocroro xoaa; 12 - KPbtuiKa aaoHOMaH 
38pa lo - Kopriyt Kap6»opaiopa; 14 - ujTyuep noaaMH lonnMaa: 15 — unyuep oiBoaa *onnn 
aa; 16 — perymtpoBoMHbtft bhht naneciBa cwec« xonocroro xoaa (no cipentie): 17 — utryuep an" 
noaaMH pajpewenmi k BaK/VMMOMy pery/iRTopy 3a*inraHMfl 


82 








ntirira ' BOIAyxuU IflHHM o0pS3OM, Kflp 

nnpsiop. paOoieiouiMfl no npHiitiMny nym.- 
sepHSaTOpa cosabbt lonrmaHo-BoaAyui 
nyio ropmsyw CMecb MawiiMan neoanb -roja- 
BOjiHTana noBopa'iMBaet flpoccenbny>o 
yacnoMKV napOiopBTOpa, naMeHoer KO/iMseci- 
bo CMecH, nocrynaiouieii 8 ipimiHSPbi ash 
rareiM, a cnopoBarenbuu, eio M0u(HOcib 
11 oSopotw. 

M3-3a roro "To 6eH3«H a B03Ayx mmbiot 
pa3imsHyio nnoiMOCTb, npa noaopore flpoc- 
ce/ibHoii aaoiOMKM ii3MennetcB He ro/ibiio ko- 
nimecrao noaaaaeMOii e KaMepbi cropaHHB 
ropcseii cMecH. mo h cooTHOuieHiie MeWAy ho- 
mihsctbom Tonnnaa h soaAyxa a weft. 

flna nonHoro cropaHHB oahom bpcobom sac 
IH 0eH3HHa rpeOyercR 14,7-15.0 aecoBbix sa- 
ram so3Ay»a (Ha caMOM Aene, a npouecce era- 
PShmb ysacteyeT hmchopoa, coflepwamiiMcn 
a 0O3Ay»e) CocTaa roposeii CMeCM npimaip 

oueMiiearo c noMouibio H034*c[iMuiieHTa m36wt- 
sa aoaAyxa — a (b 3apy6enut0M npaKTMMe — 1). 


IS 3 « S8 



11 10 9 8 7 


Pmc. 2.56, (lpMMUMn pa 60 Tbi npocreninero 
Kap6iopaiopa: 1 — TonraiBonpoBOfl; 2 — nronb- 
saibiii unanaH; 3 — OTBepcrne a KPbUuse nonnas- 
boboiS HaMepw; 4 — pacnbinmenb; 5 — Boa- 
AyuiMBB 3ac/iOHKa: 6 — AM<M>y3op; 7 — apoc- 
cenbhafl aacnoHna; B — CMecMiemmafl iiauepa; 
9 — lonmiBHbift MHxnep: 10 — nonnaaon: 
11 — non/taBKoaaa nawepa 


fleiiCTBHTenbHoe KomiseciBQ nocryiiHBuiero BQ3jy>a 

TeopemsecKH Heo6xoA>iMoe a"» nojiHoro cropauMH 


CMOCb C K034H|mmieHr0M H36blTKa B03Ayxa, paBHWM eflMHHUe. H83blB3etCR CTexHOMeipn 
secHOii, t. e. HopManbHOM. Ecam u»1, t. e. aoapyxa a cMecH fionbiue, seM m6o6xoahmo an« non- 
"Oio cropaHHB TonnMBa. cxiecb na3biBaiOT fieAHOii. Eciim o< 1 — cMecb 6oraraR HpeaMepMoe 
nepeo6eAHeH»e mom neoeoflorameHiie CMecH npMBOflMi k nnoxoMy ee BocnnBMeneHMio ot hc 
"Pis- Ha paannsMbix pewHMax pa6otbi ABiirarenfl Tpe6yetca pa3nMSHbm cocraa roposen CMe- 
CM - Ha pewHMax cpoahhx Harpy30H atib CHHweHMfl pacxoAa TonnHsa (na hotopwx 6oiibiuyio 
sacib apeweMM pa6oiaeT aBT0Mo6i>nbHbm ABnrarenb) wenaienbHO o6ecnes»Tb pa(5ory na 
o6eAneHHbix CMecax (Ha 1 BecoByio sacTb 6eH3MHa npaxoflinco 15,0-16.5 sacTeii BQ3Ay»aj 
(lpii nycMe xonOAHOro ABMraTCAB MeooxoAMMO o6oramaib CMecb, nocHonbKy HOHAencaunn ton 
rniaa Ha xonoAnbix noaepxHociBx KaMepu cropaHHB yxypiuaer nycKOBbie caonciBa ABHrareaB. 
Henoropoe o6oraiueHMe ropiosen CMecn ipe6yetcB npn paSore na xoaociom xopy, npM iieofixo- 
Ahmoctm nonyseHHB MaKCMManbHott mouihoctm, pe3KMX ycKopeHMBX a8roMo6nnB. 

Ho nnHMuiinycBoeii pafioru npocefluiHH 
«ao6iopatop no Mepe otkputhr Apoccenb- 

HOM 33CAOHKH HOCTOBHHO 060 <8U138T ton- 

"HBHO ao3AyuiHyio CMecb, no3iowy ero He- 
aoSMOMiio Hcnonb3oaaib a«» peanuHbix 
AGuraTenefi aBTOMoSHneii, Ana aBtoMO- 
SHiibHbiX ABHiaTeneii ncnodbayiotcfl Hap6io- 
paropw, HMenuuie Hec«onbHo cneunanbHbix 
chcibm 11 ycrpoHcrB: CMcieMy Hyena ( 003 - 
AyuiMBR 3acnoHnaj. CHCieuy xonocroro xopa 
3HQH0M3H3en huh SHOHocrei. ycnopMtenb- 
Hbiii nacoc 11 AP, 



Pmc, 2:57 CocraB aoaAyxa 
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Do Mepe noBMUiei<M« ipeOoMM«d » jkomommm TOfWMBa » ciiHweHHo tomohhhoctm orpaSo 
inminn ■ aioe MapOoparopw cyuiemiOHim yenowMnriMCb. a POCfleypiMX eapnaniax aapBiopaio 

poa nooBonnei. flame aflempoHowe yCTpoMciBa 

TOKCMHHOCTb OTPABOIABUJMX TA30B 


TeopaniMBCHH. npn cropaHmi yrneBOflopoflioro Tonnnoa BwaenoeTcn hohb'ihwh npoflytcr e bhjk 
BO flw I Ha eoflopofla) m payOHMCH yinepofla (mb ymepoaa) m 3301 a. B hhi Her HHMero c*co6bhho 
BDBflHOfo. 'ora ce«“3c MHnrMe iiconeflOBaTe/ni o6ecnoKoe*iw npoSneMon -rennoBOro 3flnpexra». 
oCvoioanBHHoS yac/iMMeHMeM nnyoKHCM yrnepona ICO 2 ) a aiMoc^epe Kotopom OHaayaaer bph 
onae «a M3MenBMMe wiMMara a Mwpe. Ha caMOM Dune. flBC BWflenmoi cneflyioiUHe KOMnoHeHty, 
-o'opue 3arps3Hnioi oHpymaiomyio cpeay. 0co6o BpeflHbiM.i 3arpH3MnremiMH pjin 0bh3hhobu> 
flBHrsreneH npH3HaHy: 

— OHMCb yi'napofla <C0); 

— napy GBM3HHB H HecropeaujHe yrneBDflopoflbi (HC); 

— OKCHflw a3ora (NO,). 

Ohmcb ymepoaa ayayBaer ronosMyio 6onb. Mapyuiemie 3penn«. caa6ocib. a a SonbWMx koh- 
uenrpauiiH> vflyuibe. hoiopoo Mower npoBecTH h CMepra. yrneaonopofly Moryt npHBeCTH « cepb- 
e3Hb!M BocnaneHMBM caMSMcryx o5onoie« rnaa. ropna h Hoca. OncMfly aaoia BU3MB3X37 aocna 
ne«He nenou h Baronorcs KaHueporeHaMn. KpoMe toro. okchaw a3ora coeamnnorcii a atMoolie- 
pc c napawM Bopy h o6pa3yior HMC/iorHbie AOWflii By6poc 3 thx 3arpo3HMTeneH yaenoHUBaeicn 
acneflciBHe Kenomoro cropaMMO roiUHBa. Byfipoc ohchaob a3ora (NOJ yaenH'iMBaeTca npa ay- 
cokom rewneparype cropaMMo. yae/m'ienMe KomiteciBa ymeaoflopoflOB (HC) npoKcxo/iHT ranwe 
3 a cner ncnapeHHfl Tonmtea 03 6aKa h M3-3B KOHfleMcauHM 6eH3HHa Ha creHHax anycKHoro ko/i- 
neHiopa. 

DpoSneMy aarpasHBHMO OMpywatouien cpepy nepaon oeo3Hana o6mecTaeHHOcrb a AMe- 
PHKe B 3T0fl crpa.ie anepBye s HOmje 60-x rr. eypn yciaHoanBHy HOPMy tohchhhocth ay6po- 
coeaBTOMo6»nefi: cna-iana a UiTare KamiipopHHH, a 33 tbm h a flpyrHx uiraiax. 3a CIDA nocneflo- 
aa ™ BnoHHfl, Eapona h flpyrHB crpaHy. Cc-mmsc npaKTHHeCHM ace pa38nrye crpany i<Me«3i Ha 
UHonaiibHye cranflapry, ycraHaenKBaioume HOPMy tohcmhhocth Bbi6pocoB aBtOMoGHneii. H 3 th 
HOPM y hogtohhho nepecMarpMBaiOTCfl c ne/ibio mx ywectoseMMii. 

ZUmbHeHicee ymecroieHMe Tpe6oaaHnii h coaepwaHHio apeflHyx bbikbctb b orpafioraBiUHi 
raaa. asroMoeii/ibHyx aaMrareneii npHBeno h TOMy, no npaKTH'iecKM bo acex crpaHax Hapfiiopa- 
ropy ycryTiH/TM Mecro cucieMaM anpycHa. 



Phc. 2.58 Cocraa oipa 6 oTaauiM> raaoe 



I OHMCb yrneDOfla H Ohhcmw 830TS 

yrnaeoflopofly B Teepflye nacrMuy 


Phc. 2.59. Cocraa tokchhhiiix aeiflecre 
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Ta6nmin 2.60. HopMM npeaonbMOH iobcwihocih QTpa6oraauiH» ram 

Eoportcflcmte a nam«t>OpMMflCKne (LEV, ULEV. SULEV) craHflapiw 



BeiOMHOBbift flour arono 

flMMMlb 




HOPMW TOKCMMMOCTH 

CO 

CH 

NO* 

CO 

NOx 

CH+NOx 

Cama 

Eapo III. c 2000 r. 


2.3 

0.2 

0,15 

0.64 

0.5-0.56 

0.05 

Eapo IV, e 2005 r. 


1.0 

0,1 

0,08 

0,5 

0,25-0,30 

0.025 

LEV 2.1 

0,2 

0,15 






ULEV 1.0 

0.02 

0,03 






SULEV, c 2004 r. 


0,62 

0.006 

0.0125 



0.006 




Pac 2.61 MexaHKHecKaa cacreMa anpucaa. HoMnoMOMibi CHcreMW anpwcua KE - Jelroiuc Bosch 


















§13 


CMCTEMbl BflPblCKA 6EH3MHA 


Depobir CHC'CMU enpwws 6 wmi MexaHHMeoiiMMK (pmc. 2.61), a mc aneKtpoHMWMM. .• HBioropue 
.13 mm. iwanpaMop, awcoH030.1ie«in0MaB CMCreMa BOSCH) 6hMM MPBaabwa&HO ocrpoyMMbiMM 
m >opouio paBorana Bnepnwo we cncieua MexaimsecKoio BnpwcKa ronnaea 6wna oa3pa6oia- 
„a KOMMHHBA Daimler Beiu. a nepauM cepHHMbiir aBTOMOfiHm. c BnpbiCKOM 6eH3MHa 6b.n Bbipy 
UIPM emo b 1954 i Oo.oBMb.MH npei.MvuieciBOMH cHCieMb. snpbicKa no cpaBi.CMHo c Mapewpa- 
ropMb.MM cMCteMaMH nanoKJiCT cneayrouine: 

- oTcyiciBMe nononHHienb.ioro mnnoiwaneMHa noiony eoaayxa Ma anyone. HMeomeMy Macro 
b HapBnparope. no o6ecne-wBaer noabmieMMB ManoriHeHWt uHm.MflpoB h rmipoaoM mowho- 
OM nanrarena. 

- 6onee lo-moe pacnpeaeneHHe lonnMBa no otaejibHbiM ipvwMflpaM; 

- 3Mai.irenbM0 Oonee BbicoKaa cieneMb oniHMH3auMM cocraBa ropioMei. cmbch Ha ace< pewH- 
Max paOOTb. ABMrarena c yneroM ero coctobhms, no npMBOflWT x y/iy'ioie.inffl TonnttBHOH 3i<o- 
M0M.1MH0CTH H CHMWBHMIO TOKCMHHOCTM 0Tpa60iaBIUMX r330B. 

Xots 8 «OHue nohuob oxa3anocb. mto nyauie flnn 3T0.I uena Hcno/ib30Barb 3/ieHTpoMHHy, noiopay 
flaer B03M0wH0CTb caenatb CHcreMy KOMnaKinee. Haaewnee h Bonee aaanTupyeMOM «ipe6oaaMM- 
um paa/iMMHbw amirareneH. HaKoropbie hs nepawx chciem aneictpoMHoro anpHCxa npeacraaniinM 
co6oh xap6ioparop. Ka Koroporo yaannna bcb -naccxaHbie- ronnMBHbie CHcreMbi m yciaiiaarniBanH 
o«Hy win aae ®opcyHKH TaBMe cxcreMb. nonyvnnM h33BaHHe •ueMrpanbHb.R (oaHoioxetHbix) 
anpbicx- (pac, 2.62 .12.64). 



Pmc. 2 62 Arperai uoHipanbi.oro (oaxoroseMHoro) anpucxa 
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Puc. 2.63. 3neniDOMHbiM 6noK ynpaeneHMR 
HeTbipexuH/imiapoBbiM aoMraieneM 



Pmc. 2.64. CxoMa chctbmbi pernpa/ibHoro 
BnpbicKa TonnHBa: 1 — nopa-ia ronmtaa; 
2 — nociynneHMe B03ayxa: 3 — apocceribHaa 
aacnoHna: 4 — BnycKNOfr rpyConpoaon; 
5 — i5opcyn«a; 6 — flBnrare/ib 


Valvetrontc 8MW 

B naaoBiuee bpbmr Han6onbiuee pacnpocipaHenne nonyMiirm cacreubi pactipeaerrSHHoro 
iMHOroiO'ieuHoro) sneKipoHHoro anpaicua Ha M3yMeHHM 3t»x cmcibm ntHBHKfl Heo6xonnMo ocia- 
•.OBBTbCd 6ones noapo6HO. 


CHCTEMA F1WTAHMR C SilEKTPOHHbIM PACnPEflE/lEHHbIM 
BflPblCKOM 6EH3HHA (TMHA MOTRONIC) 


B cMCieMe ut'MipanbHoro snphiCKa noflaia cmbcm h ee pacnpeaerreHtte no UMnHHapaM ocyurecr- 
anmorcn BHyipw BnycKHoro Konaemopa (pnc. 2-64), 

Haa6onee coapeMe»Hao CHCteMB pacnpeaencaHoro BnpwcKa rortriHBa otmiiaetcn reM. mto 
bo anyCKHOM rpaHTe Kawaoro UM/iMHapa ycTaHaB/iMBaercfl OTpoAbHan ijMjpcyMHa, xoropafl a onpe- 
aensHMuA momc-hi anpucuHBaer ao3MpoB3HHyx) nopumo 6eM3MHa na anycmioA KnanaH cooraer- 
cTayiouero umamhapb. Be«3HM, nociynMauiait 
a C1HAHHHP, McnapneTCB m nepeMeiUMBaeicn 
c s03flyx0M, o6pa3yn ropiouyio cMBCb. flanra- 
ren» c raiWMM CHCiBMaMH nuTanwR o6naaax» 

'’yiuietl rOnftHBHOM SHOHOMHHHOCTblO M nOMM- 
rKBHMblM COaOpwaHMBM BpeAMbIX SBiaBCIB 

b orpaGoraaujHX ra3ax no cpasHeMBto c «ap- 
6«3paropHblMH aBHraiBARMH, 

PaOoioli (popcynob ynpaanRer snempoH- 
H.biB onoir ynpaanemin (36y) (pmc. 2.63), npea- 
CTaanRiomHH co6oB cneuMa/ibMbifl Mownbto* 

>ep MOiopwB rionyMaer h 06pa6an,iBaer anem- 
PHtecHMe cnrnamj or CMCreMbi nanmnOB, 
cpaanMBaer hx nobaaaHrm co 3naHBMMHM», 

•paiiHuiMMiicn a naMRtw noMnbXiiepa. i< abiaa- 
ei ynpaanfllouiMe 3/iBKrpM'ieci(ne curxa/lbi 
xa jneuTpoMsrMHTiibie HnanaMW r|iopcyHOM 
H apyrne ncnom.menbMHe ycrpoftcraa. KpOMe 
roro. 36y nocroRMHO npoeoan* axarMOcmMy 



Pmc 2.65. Cxoma cmctbmw pacnpeflenoHHOro 
BnpbicKa TonmtBa Molronic: 1 — noaawa Ton- 
niiBa: 2 — iroctynnerme Boaavxa; 3 — apoc 
ceribHaH 3acnoHH8; 4 — anycroiOM ipyeonpo- 
aoa; 5 — OoncyMHM; 6 — asm! arena 
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chctpmw onpbirna ronnwea .* npM sosmmmmo- 
eoHHM MononoflOH g paCore npeAynpewAaer 
eo/jmwM* c noMombio NOKTponbxoA /lewnw, 
voaMoaneMMOM B «unn<e npMflopos. Cepbe3 
»«w« Menona^HM 3ai>HCWBa»OTCfl a naMwra 6no- 
ka ynoaeneMMfl m Moryt 6biTb cmmtbhw npn 
npoaejieHMB AnarHOCTHKM. 

Cnctewa nMTQHHH c pacnpeAeneMHwM 
anpwcMOM hm€«t cneflytoaine cociaBHbte sacin: 

— CHcrcMa noAa*«M m ommctkm Tonnnaa; 

— CHcreMfl noaami m ommctkm eo3Ayxa. 

— cmctbmb ynaBnHBaHMB m cmhi’3hh 9 napoe 
6en3MMa. 

— 3/ie*<TpoMwafl sacTb c naOopOM paTSHKOB; 

— c*creM8 Bwnycna m aownraHHH oTpa6crraB- 
uimx raaoB. 

Chctomb noAaMH Tonmisa coctomt M3Ton- 
nMBMoro 6aKa. aneKipimecKoro 6eH30Hacoca. 

TonnMBHoro (JwnbTpa. TpyOonpoBOAOB m Ton- 
bmbmoA paMnw. Ha motopoA ycraMOB/iGHw 
4>opcyHH»i m perymnop AaB/iewHB Ton/iMBa. 




P * C riOrpy*HMOM 3/16HTpMM6CKHH TOlinMBHblM MQCOC; 3 — T0n/1MBC3060PHMK C MaCO- 

COM, 6 — BneujHMH BMfl wacoca H nacocHan cenuMB poiopnoro Tuna TomiMBMoro wacoca 
c aaeKTpHsecHHM npMBOAOM; o — ujecTepGHsaTasi; r — po/iMKoaaa: a — nnacTMHMaTaa; 
e — cxaMa pa6oTb« nacocMoA cpmumm poTopnoro Tuna: 1 — Kopnyc; 2 — 3tma Bcacb*BaM#tn; 

3 — pOTop. 4 — 3ona MafHeraMMB, 5 — nanpaaneNMe BpainennK 










Puc. 2.67. TonnHBHas paMna narMuamiMApoBoro ABHraronn c yciaMOE/ieHMbiMa hb HeU 
<t>opcyHKaMM, perynaropoM AaBneHHB h uiryuepoM Ann icourponn AaBneimn 

3neKipo6eH30Macoc (oGumho pomwosbiB) Mower yeiaHaBmiBaTbCB Kan BMyrpii 6e«3o6a«a 
(puc. 2.661. taH m CMapywii. 6en30nacoc a kjho'< ac-rcs c noMombio anempoMarHimioro pene 6eH- 
3 hh 3acacbiBaeicd kscocom m 3 6a«a m oahobpbmbmho OMWBaet m oxnawaaer sneHipoABMrarenb 
aacoca. Ha awxoAe m 3 nacoca HMeerca o6parHbm xnanaM. KOiopui.i hb no3Bonaer ron/may awre- 
naib m 3 ManopMOti MamcTpanM npM BbiHmoHeHHOM 6eH30Macoce. flan orpaHimeHMa AaBneuHO 
caywHT npeflOxpaMiuenbiibiS Knanaw, 

nocrynaioiuee or 6eH30Hacoca topbhbo. noa aaaneMMeM Me Metre© 280 «na npoxoAMT lepea 
TonnMBMbiM *MiibTpTOMK0(i 0MMC1MM M nocrynaer h TonnMBHOM paMiie. OMiibip MMeer werarniMMecKiiii 
nopnyc. sanonHeMMbid 6yMawtibiM (twnbTpyioiuHM anexieMTOM. 

PaMna (pnc.2.67) npeacraBnneT co6oii nonyio HOHcrpyKumo. k koiopom npenmea ^opcyiiKu 
m perynaiop AaBneHBn. PaMna Kpenmca 6oniaMM k anycHMOMy tpy6onpoBOA» ABHrarerm. 
Ha paMne T3Kwe ycraHaBUHBaeTca uirypep. kotopwh cnywMT A»a KOHtponn aaBneMim ranmiBa. 
UJryuep 3a«pbn peabOoBofi npo6xoi) a™ npeAOXpaHeiiMB ot 3arpo3HeHMB. 

OiopcyHKa (one. 2,68) HMeeT Meiannniec- 
MiiH nopnyc, BMyrpw Koroporo pacno/ioweM 
sneiapoMarMMTHbiM Knanaw. coctobiumh 
M3 3/ieKTpMMecH0« o6motkm, CTa/ibMoro cep- 
aeMMiiKa. npyMMMbi m aonopMOii mdin. 

8 aepxHeS Hacin (popcyMim pacnonoweir He- 
6oabiuoii ceoratbrn ipwibip, npeaoxpaNnio 
u|hm pacribimnenb ipopcyHKM |MMeiouiMii 
oiienb ManeiibiiMe oraepcinn) or 3arpaaMe 
Him, Pe 3 MiiOBbie nonbpa oSecneHiiaaiot ne- 
o6xoaMMoe yimoTiieMiie Moway paMnoi), 
ipopcyMMoB m nocanoHNUM Ml'CtOM BO BnyCM 
MOM ipy6onpoaoAe ®MKcamm iliopcyHHii 
m» paMne ocyuteciaimeica c nuMOiUbio on© 

UMaiibMoro 3awitMa. Ha nopnyce ®opcyMKii 
MMeiorca 3ne«rpiiMecKMe noHrai™ ana noa- 



Pmc 2.68. 3/ieKrpoMarHMTHue ipopcymcM 
6aM3MHOBoro ABMrarena: cneaa — GM. 
enpaaa — Bosch 


89 






3 



Pile 2.69. PerynnTop «annem(n lonmrnn: 

1 — Kopnyc; 2 — xpwuwa; 3 — narpyOox nno 
BaxyyntHoro uinanra; 4 — MeM6paha: 5 — xna- 
nan; A — lonmianan nonoctb, 6 — nanyvMHan 
nonoerfa 



Puc. 2.70. naacTMaccoBbiii enyexHOM ipy. 
6onpoBO« c pecimepoM m flpoccenbHbiM 
naipy6xoM 


xmoieHMfl anexipMseciioro pa3beMa. PerymiposaHMe xoriHieciBa tonnMBa. BnpwcHHBaeMoro 
iJiopcyHHOM, ocvipecianneico ii3mchbhhgm amiHW anexTpMiecxoro MMnynbca. noaaeaeMoro 
MB XOMiaXTbl tpOpeyHKH. 

PeryaRTop AasneHHR ronmisa (phc. 2.69) cnywni ann n3MeHeHtin aaanemio b panne. b aa- 
bhcmmoctm oi paapewBHHR so BnycKMOM TpySonpoBoae. B craiibHOM «opnyce perynmopa pacno- 
nowen noflnpywHHemibiii uronbiatbii) lOianaM. coeanHBMHbltl c ana®parnoH. Ha aHarpparMy. c op- 
moh ctopoHbi BOPaeiictByei aaaneHMe rannHBa a paMne. a c apyroti paspewoHae bo BnyoKHOM 
ipyOonpoeoae. flpH yaemiMemia pa3peweHM0, ao apeMR npaxpbmiH npocceribHoH 3acnoH««, 
Kaanaa oixpueaeica. HammiHH TonmiBa cJiHaaraico no cnH&HOny tpySonpoaoay oSpaiHO b 6aK, 
a aaBneHHe b panne yMCHbiuaercii. 

B nocnea»ee BpeMn nonBMiiMcb cucTeMbi anpucaa. B kotopwx OTcyrcTByer pervaRiop aaBne- 
MRn Tonmiea. Hanpxnep. hb iiaMne aBHiaienn V8 aaioMoSHna New Range Rover irer perynmopa 
aaBneaMR. a comae ropioMOH cMecii o6ecneiHBaetcn ronbHO paeoiofi ipopcyHox. nonyvaomHx 
carHa/ibi or anexipoittioro 6’ioxa 

Chctomb noaaiM h ohmctkh aoapyxa cocroxi H3 BOaayuiMOro flmnbtpa co CMeHMbiM ijranbr- 
pyouiMM anenc-MTOM apoccenbHoro narpyOiia c 3acnoHxoii« perynmopoM xonocioro xoaa, pecx- 
eepa « BwiiycKHoro rpyConpoBoaa (puc. 2.70). 

PccMBep aonmea MMeru aocraroHHO 6onbUJOM u6lom arm roro Hro6bt crnawnoanMCb nyribca 
uhh noerynaiourero e tlMminapbl flamaierra aoaayxa. 

ApocceribHUH naipy6ox jaxpenneM Ha pecHBepe h cnywurnmi iiaMeHetuiR xomixeciBa Boa- 
ayxa. nocrynaiowero a uiimiMflpbi aBHrarenn. HaMeHemie iionii'ieeiBa soaavxa ocyiaecrBnneTca 
'■ noMoiubio apoccenbMoii 3acnoiixH, noaopaaHBaeMOH b Kopnyee c nowouruio rpocoaoro npnBO- 
aa or neaami .ra3a-. Ha upoccenbMon narpyCxe ycraHoaneHbi flaomn nonomoMiiR apoccenbMoii 
JocnoHxii h perynmop xonocioro xoaa. B apoccenbHOM narpy6«e uneioieo oiaepcnra arm 3a6o 
pa uaapewemm, xoropoe Hcnonb3yeico CMCteMoH ynaamiuamm napoa fieHSMHa. 

B nocneaHee epeMo HOMCipyrnopbi cacieM enpbicKa HaiMHaioT npimeHmb snemponpiiooa 
ynpaaneiiHn iioraa nemriy nepanbio -ra3a- a apocceribHoii aacnoHxoa Her MexanmecxoM cbr3 » 
IPMC. 2 71). B raxiix xoiiDrpyxuHBx na neaami -rasa- yciaHaamiBaxncn aa'XMxii ee nonomemio. 
a apocceribHaB 3acnoHxa noBopamiaaercH uiaroBbiM ansKipoABMrcnaMM c peflyxionoM. 3nexr 
OuABMrarenb noaopaMiiaaer 3acnoriny no CMiManaM xonnbxitepa, ynpaanmoiuoro paOoroX nan- 
i sierra, B taxiix HOMOipyxuMBX lie ronbxo oSecnexHBaeicn letxoe BbinoimoHHe iiOMana Boamenn. 
ho h iineercR BoaMowHoinb Bmraib xa paBoiy Aaiiraierra. Monpaamm ouim6km Boamenn, rieHix 
tuteu snempaiiHux chctom noapepmariHB vciohxmbocih aBTOMoOunfl w apyrux coBpaMeinibU 
jnexipoHiibM chcibm o6eeneiieHHB 6e3onscHOCTii 
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Phc 2.7). ApoccenbHfln 3ncn0HK,T c .inem- 
pn'iecdMM npMHonoM 06 eciT 0 HHSaeT B 03 - 
MomHOCTb ynpaBflSHHR flBMraionOM no npo- 
BOAOM 


Phc 2.72. MHayxTHBHbie aot'imum nonome- 
HMB KoneHHBToro h pBcnpeAentrranbHoro 
sanoa 


AaiNMH noaomexxn apoccoruhox aacaoxxx npeAcrasnflei co6oh noTOHipioMaip. nonayxoK 
Koioporo coeflHxex c ocbio ApoccenbxoA aacnoxxx. flpx noBOpoie apoccem. B3MenROTcn sneKipx 
xecHOu conpoIxanexMe flaiMHKa h HanpnmoMHe ero nxiaimn. noiopoe oanaeiCR sbUOAMMM exfxa 
bom flnR 36V, B CMcieuax aneKiponpiiBoaa ynpaBnemiR APOCceribMoB 3acnoMHOH Hcnonb3yeica 
ne MOnbUie Ally* /wthumod. hto6w KOMTlbiOTep Mor onpefle/nm. uaripaaneHim nopoMeuieHMR aacnOHHu 
Perymnop xonocioro xoab cny*HT arr perynupoaiiH oftopotoB HOneHiaioro aana flBMraie/m 
iia xonocroM xoav nyreu H3MGH6HHR KomwecTBa B03flyxa, npoxOARiUGTo e o6xoa MHpbiion Apoccena 
mob aacnoHKH. Pcrynaiop oociour bj uiaroaoro anoiirpoABMrarenH, ynpaBnfleMoro 36V m noxycxoTo 
nnanaHa B cospeMGHXwx CHCTBMa*. hmciouuk 6 onec mouihus HoMnbniepbi ynpaanGiiHn pa6oio>i 
AanratGRO. oOxoartcr 0e3 perynRtopoB xonocioro xoaa Kounbioiep. OHa/iBjnpyR cxrxaAtaiot mhoto- 
iBuioHMbix aaiiBKOB. ynpaBnooi ARinuifcHOSiwo nociynaiowm h 4>opcyMKaM MMnynbcoB 3 /wktph 
■ iPcKoro rona n oaOoroB ABBiaieria mb bcox pottuiMax, a tom sncne m hb xoaoctom xoay, 

Meway aosAvuiMurM 0BAbTpoM m naipyOKOM anycHXOio ipy6onpoBOaa yaaHaonMBaaics aai- 
mbh Moccosoro pacxo«a Ton/iHBa. flatMBH H3MGHR8T lacroTy aAGMipHRecKOro CBTHona. nocry 
nawiuoro k 36V b 3aBBcMM0CTn ot BoAHieciBa Boaayxa. npoxoaRUiero nopea naipyOoK. Ot stoto 
AOTM oua nociynaei h 3BY n imktpxmgckmA cHTHan. cooiBeiciuyiomm'* TeMnopaiype nocivnaw 
waro B03ayxa. B nopBMx chctbmbx anuinpoMHoro snpbicHa HcnonbaoBanxcb oaiSHKH. oughxbo 
iouwe oObeM nocrynaiouiero Boaavxa. Bo anycHHOM naipyene yrruiMaamiaanacb 3acnonna. noiopao 
OTioioHRnacb Ha paaxyio BC/tXHHHy a 3aaHcMMOcrn ot Kanopa nocrynaiomero aowivxa. C 3SCA0B 
KOH 6bin CBRS8H noiBHUBOMeip, KOlopuR h3Mbhra conpoiHuneHMO a jaatrcHMoctH ot bbahhhmw 
noBopoia 30CA0BHM. CoBpeMBMMbre Aai'iBHM roaccoBoro pacxoaa B03Ay*a patfoiaioi, Hcnonb3yu 
npHHUHn B3MBHBHHR 3A0KTPXH6CKOTO COnpOTBBAOHBH HarpOTOB AROBOnOXB HAM TOMOnpOBOflR- 
UIL-B nncMBB npH oxnamaeMBM oe nocTynaioiuMM ttoiohom B03Ayxa. ynpaamnouixx KOMObioTep 
nonv’iaxnuBB raiOKB cxrxBAbl oi abthhkb TeMnepaTypbi nocTynaxnuero aoaayxa. mo*rgt onpeae 
nun* Maocy nociynMBUiero a AflHraierib ao3Avxa. 

A/IR KoppoMTMOfo ynpBBABMHH paSoioi) CMCieMbl pacnpoAOncxHOTo anpucKa 3abktpommomv 6no 
«y ipnOyOICT chi annul M ot flpyrxxAaWHMOa K nocneflKItM oixocrtch: abbimii TeMnepaTypbi oxnawaa 
■much MHABociH, flaiHHM noiiowoMBR H xacioTM upauioMBR honea'iuToro aana uai'*B« ckopocib amo 
Mo6ium. ru'iiMBM aimombubb. AaiMHM KOMueHTpauBB HHcnopuAB (vcwMaamioaeicM b npMeMKOA ipyfio 
omctomm Ubinycna oipaOoiauuiMX raaoa b aaRBaMie chctbmw onp*acn*a c oeparaot) curtbkji 

B Hanocruc TounopaTypHux aoimbmou b BBOiORuieo bubmr b ochobhom iir.noni.3y>iic» oonynpoaoA 
mbbb BjMOMRxrwHo inBHTpiineoHOecooponiBiieHBonpB b3mohomhh TeMiiepaiypw, /Utmhkm nonom* 
BBT* M CMOpOCTB BpfllHBMBR IIOIIOMHaTOrO BUTUI OOW'IMO BbinomiRPOTCfl MMAyinHBHOTO TMITB (PBC 2 72), 
Omb BblABXlT BMMynbCM XtltiKipBMOCBOro TOKB opt* BPainOMBH MaxOBBHB t M6TKAMH MB MBX*. 








Phc. 2.73. Cxomb pafiotw aacop6epa: 3 — BcacuBeeMblR B03fly>; 2 — apocce/ibHan aacnOHKa; 
3 — snycHMOfl Konnemop pevrarenq; 4 — Knanaa npoflyaaM cocyaa c aKTMBnpoBaHHbiM yrneM; 
5 — cariian or ECU; 6 — cocyfl c aKTMBMpoBaHHbiM yrneM: 7 — oapywaoiuMB aoaflyx: 8 — ron- 
ntiBHbia napbt B lonnaBHOM Sane 


CacTBMa nwiaiiMa c pacnpeaeneHHbiM anpbiCKOM Momer 6bm> nocneAoaarenbHOP ana napan- 
nenbHO" 8 napannenbMoii cncreMe anpbiCKa. b aaBMCMMOcrn oi MHcna UHnHHflpoa flBvrarenu. 
oaHOspeMeuHO cpa6atbiBawT HecnonbKO iJiopcyHOK. B cucteMe c nocneflosarenbHbiM BnpwCKOM 
B HywHbiM MOMeai bpgmbhh cpaCaibieaer ronb«o Ofl«a. KOHHpeiaaR 4>opcyHHa. Bo btopom cny 
Mae 3&y aonweM nonynatb MHipopMauMio o MOMewre HaxowpeHHn xawAoro nopuiHB B6nM3M BMT 
b taKTe Bnycaa. flan aioro rpeSyercn He TO/tbKO par-iMH nonowenaq KoneHMaroro aa/ia. ho h aat- 
mmk nonoweHHH pacnpeaenHTeabHoro sana. Ha C0BpeM6HHbix aBroMo6Mnnx. nan npBBV.no. ycra 
HaaaHsawtcH ABHraremi c nocneaoaarenbHWM BnpwcHOM. 

flnp ynaBnMaaiiMB napoa 6 ch3hhb KoropbiS Hcnapnerco M3 lOnnHBHOro 6aKa, bo ecex chc- 
ieMax BnpbicMa Hcnonb3yioTCfi cneunanoHue aacopSepbi c anTM8KpoBaHHbiM yrneM (pmc. 2.73). 
AKiHBHp0B3HHbi(i yronb, MaxoafliUHMcn B cneuMa/ibHOil BMKOCrM, co€4hh6hhom rpySonpoBoaoM 
c TonmiBHUM 6aK0M, xopowo nornouiaeT napw 6eH3MHa. flnn yaanemtn 66H3MHa M3 aacop6epa 
nocneflHHfl npoavBaercR BoaayxoM m coepHnnercR c enyCKMbiM ipyfionpoBoaoM flBMrarenR. flnp roro 

mto6w paSora flBMrarens non siom ho HapyiuanaCb, 
npoayoHa npoM3aoaHtcn ronbMD Ha onpeae- 
neHHbix pewMMax pa6orbi psMrarenR. c noMO- 
uibio cneuManbHbix Hnananoa. Kotopwe otkpw- 
aaioicii m 3aHpbiaaioTC!i no KOMaHae 3&y. 

B cMcrevax anpbicHa c o6parnoi< cbusuo mc- 
n01lb3yi0!CSI PaiHMKH KOHCieHipaUHH KHcnopo- 
aa b orpaGoraBuiMx ra3ax, Koropbie ycravaanH- 
BaBtcn a awnycHHOM cncreMe c KaranMTMMe- 
ckhm Meirrpanu3aropoM otpa6ota8iiiHx ra3oa. 

KaianKiMMecBMM HeftiparmaaropipMC. 2.74: 
2.75) ycranaanMaaerco b awnycHHOM cncreMe 
Ann yweiibuieHMa coaepwaHMO apeaHbiK 
semeciB b orpaOoraeiuMx ra3ax. Movrpanv 
3ai0p CoaepWHT OflMH BOCCraHOBMtenbMblM 
(popup) h aaa oKMcnMrenbMbtx (nnarMna M nan- 
naanii) Hatamisaropa. 0«HnnMtenbHbie tiara- 
nnaaropbt cnoco6cTBy«3i oHMcneHHio Meoro- 
peaumx yrnesoaopoaoB (CH) a hopohoh nap. 



Pmc 2.74. AoyxcnoMHbiM TpoxHOMnoHettr- 
HblM KaranMTHHOCHMM H0HTpanM3aTop oipn 
60T3BU1MX raioa: 1 — aaiMMM KonueurpaiiMH 
KMcnopofla nns 3aMKHyroro KOMiypa ynpaBneMMti: 
2 — MoHonMiHbiH enoK-MOCMienb; 3 — mom 
rawiibiH 3neMe«T s BMpe npoaonoiMofi cutmm; 
4 — nayxoSonoMKoaan rennoHaonnuHR rieflr- 
paiw3arapa 
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Pmc. 2.75 BHeujHHH bma MCHTpanH3aTopa 

a okhch yrnepofla (CO) b yrneKMUibm ra3. Boc- 
CTaMOBMie/ibHbiH KaranM3aTop BoccraHaenM- 
BaeT epeflHbte okcman a3ora NO, a 6e3ape/iHwfl 
a30T. Tan nan 3 tm Me»TrpanM3aTopw CHMmawT 
a oipa6oiaBUiHX ra3ax coaepwaHMeipex apep- 
mwx aeiuecTB. omm Ha3WBa>OTCfl rpexKOMno 
MeMTHWMH. 

Pa6oTa aaiOMo6HnbHoro pBMraTe/w na 
3TnnHP0BaHH0M 6GH3MHB npHBOAHT « BWXOfly 
M3 CTpOB flOPOrOCTOBmerO K8Ta/lM7MMeCKOrO 
MeHrpa/ni3aTopa. no3TOMy b 6o/ibtunHCTBe 
CTpaH MCnonb30BaMMe 3TMOHpOBaMMOrO 6eH- 

•jMwa aanpemeHO. 

TpOKOMOOMeHTHblft H313nMTMMeCKMM HCftT- 
pann3atop pa6araeT HaM6o/iee 3<$>4)eKTM8M0. 
ec/iM b pBHraTeflb nopaeica cMecb crexMOMer- 
PMMBCKoro cocTaaa. t. e. npn cooTHOweHMM 
B03flyxa m TonnuBa Kax 14.7:1 m/im mo34hJ>miim- 
eHTe M36biTKa B03flyxa, paaHOw epMMMue, Ec- 
/im acwpyxa b cmbcm ciiMuiKOM wano (r. e. Mano 
wicnopopa). Torpa CH m CO He no/iHQCTbio 
OMMcntJTCT icropflT) fl0 6e3onacHoro noeosHoro 
npopyrna. Ecnw we B03pyxa c/imuikom MHoro. 
to »»e MoweT Own* oOecneMeno pa3/iowenne 
NO, M3 KMCnOpOfl H 330T. fl03T0My flOflBMTIOCb 
Moeoe noKoneMwe flaMrarenew. a motopwx co- 
ctbb cmbcm oerynMpoBa/iCM nocTORHHO pn« 
nony'teHMB tomhoto cooTBeTCTBMfl ko3<M>mum 
eHta M36birKa S03pyxa a=l c noMOipbio par- 
HMKB MOMUBHrpaUMM KMC/lOpOpa {IIHM6pa-30M- 
«a) (pmc. 2.77), BcipaMBaeMOfo a awnycHiiyio 
CMcreMy. 
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M36b»T>ta eo3Ayxa 


PMC. 2 76. 38BHCMMOCTb 3*t)<t>eKTMBH0CTM 
AGHCTBMR HeMTpailH3aT0pa OT H03lt><t>MUH- 
eHTa M36blTH3 B03AyXa 



PMC. 2.77. yCTpOMCTBO AflTMMKn KOHUeMTpa- 
umm KMcaopoAa: 1 — ynnoTMMTe/ibHoe nom,- 
yo: 2 — MeTannMMecMvm Kopnyc c pe3b6oii 
m ujecTMrpaHHMKOM -nop 3 — KepaMMMec- 
HMM H30/WT0P; 4 — npoBOAa; 5 — ynnoTHMTenb 
nan MaHweia npoaopoB; 6 — TOKonopBopa 
iamm KOHtaKT npoaoAa nHranna MarpeBaienn. 
7 — HapywwuA 3aiuwTHbJA 3i«paH c oraepout 
cm Ann atMoc4»epHoro ao3py»a: 8 — toko 
cbevMMM 3/ieHTpHMecMoro carwana; 9 — 3nen 

tpMsecKMft MarpeBatenb; 10 — KepaMmecMMA 

MaKOHBMMMM; 11 — 33lUMTMblA 3MD3M C 0TB6f>- 
cthgm oipaOoraaujMx i B3 qb 
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3iot non.iK onpeaonner Konunaeno aacnopoaa o orpeGmaBuiax ra38x. a ero anenTpit'Wcaaft 
cnfn»a MCiioausyoi 36Y. noropwA cooTaeicraoiiMO iomchuct nona'iectao anpHcnaBimMoro ion 
naan npHttuan oeflc hhh jemima aanmo'iamcn n cnocoGaocia nponycaarb aene3 ceOn aotrw »a- 
inopana Ecna conepMOaae aacnopoaa iia a«T«BMbU nonenxaocrnx flamaxa (oaaa aa noiopofl 
noatanrapyer c irruocdiepoa. appnaao orpeGorainuaua raaaMa)3aaaarenbWooraniaeica. npo- 
acxoaar neanoe aaMOiieaae n»np«i«o»MO mb bwboabx Aamana. Haoraa ycraHaanaBBor aaa flat 
•mao HOMueMTpou"” nncnopona oaan — AO Hi’HTpa'maatopa. a apyroa — nocne. 

ana toto ■noOai naranaaarop a paman nomieaTpauaa aacnopoaa Morna artapearaBMO paGotaro. 
ohm ppnwHw 6wTb nporperw ao onpeaeneaHoa teMneparypu. MaaaManbHan reMneparypa npa ho- 
lupoi- aanepwaBaeicB 90 % epeaabix aeueciB. cocraaimei nopsana 300 "C. HeoGxojiaMo rawne 
H30eratb neperpeaa He(Vrpana3aropa. nocaonbay 3to Mower npaoecra a noaDewaeHaio aanonaa 
re™ a aacta«ao GnonapOBatb npoxoa ann ra30B. Ecna asararenb aaaaaaei paGororb c nepeGoa- 
mh ax Mecropeeiuee ronnaao aoropaer b aatanaaatope, peano yaenataBao ero rewneparypy. Mac 
i na Mower Sbm. aociaroaHo aecaanbaax immyr pa6orbi aaararenn c nepe6onMa. aroGbi nonaocnao 
noBpeaatb Mearpana3arop. Bor noaeMy anearpoaHwe cacieMu cOBpeMeHHbix aeararenea nonwaw 
Bbioaiimb nponycaa a pa6ote a npeaotBpauiatb ax, a ranine npeuynpemaan. Boaarena o cepbe3ao- 
eta 3roa npoOneMu. MHOraa ans ycaopeaaB nporpeaa naranaraMecaoro Hei'rtpana3aiopa nocne ny- 
caa xonoaaoro flaararenn npMMeaBior snearpaaecnae Harpeaarena, flamima KoaueaTpauaa aacno- 
poaa. npaMenaroiuaecfi B aacroamee epeMB npaaTasecaa ace aMetor HarpeaaTenbHbieaneMearbi. 

B coapeMeaHbix aBararenflx. c uenbto orpaaaHeaan BbiGpocoa apeaabtx eemecTB a aiMocoe- 
py 60 apeMB nporpeaa aBaraienn. npeABaparenbMbie KaranaraMecaae aaaTpanaaaTopbi ycraaa- 
anaaaior MaacaManbHO 6na3«o a BwnycnaOMy KonneKTopy (pac. 2.78), aroGbi oGecrteaatb Guct- 
Pbia nporpea Heatparta3aropa no paGoaea teMnepatypbi. Kacnopoaawe aaraaaa ycraaoBneaw 
ao a nocne aeAtpanasaropa. 

Ana ynyauieHaq SKonomuecaax noaa3arenea paGoru aBaraTenn HeoGxoaaMO ae toribao co- 
aepiueHCTBOBaib HeaTpana3aTopbi orpaGoraauiax raaoB, ao a ynyauraib npoueccw, nporeKaio- 
««e e aaaraiene. Coaepwaaae yrneBoaopoaoa ctano bo3mowhum caa3an> 3a caei yMeabUieaafl 
-uieneabix o6beM0B-, raaax nan 3a3op Mew/iy nopujHeM a creHHoa panaaapa aaa aepxaaM hom- 
npeccaoHMbiM aoribUOM a nonocrea aoapyr ceaen ananaMOB 

Tinaienbaoe accneaoBaaae noroaoB ropioaea cMeca Bayrpa uanaMana c noMOiubio noMnwo- 
repaoa texHaaa aano ao-jMOwaocrb oGecnesaTb Gonee nonaoe cropaaae a Haaaaa ypoaeHb CO, 
ypOBeab NO. Own yMeabinea c noMOiubio cacteMw peuapaynBuaa orpa6oraauiMx ra3oa nyreM 3a- 
Gopa aacta ra3a as awnycKHoa cacreMw a noaaaa ero e noroa B03Ayxa aa anycne 3ta Mepw 
a Gbicrpwa, TOMMbia aoMiponb 3a pa6oroa asararenfl aa nepexopabix pemaMax Moryr caecta 
apeaabie BuGpocw a MaaaMyMyeuie ao aarana3aropa flnn ycaopeaaa nporpeaa aaranara«ecao- 
ro aoarpana3aTopa a Bbrxoaa ero aa pa6oaaa pewaM acnonb3yerea ranine cnocoG aropaiaoft no- 
aaan aoanyxa a ubinycaaoa aonnaarop c noMOiubio cneuaanbMoio aneHTponpaBoaMoro aacoca. 

ApvraM 3*t»(!iearMBMbiM a pacnpocrpa 
aeaHbiM cnocoGow iieatpanaaauaa apeaabix 
rmoayatoo a otpa6oraBiuax ta3ax nanaetcn 
nnaweMHoe aomaranae. aoropoe ocaoaano 
a a cnocofiaociH ropioaax cocraa/iBioiaax 
orpaooTaauiax ra3oe (CO, CH, a/ibneraabil 
oaacnflTbCB npa abicoaax TeMnepatvpax. 
OipaGoraaurae ra3bi nocrynaior B aaMepy 
aowararenB. imeiouiyio ameaiop, aepe3 ao- 
ropbia nocrynaer Harperbia aoapyx aa ran 
nooGMeaMaaa. ropeaae npoacxoaaT e aaMepe 
Pac. 2 78 BbinycnaoA HOnneaTop ABaraTann a ans BocnnsMeMeHaa cnyjaar 3ananb«as 
c npaniiapHTonbKbiM HearpanaaaiopoM caeaa. 





HEnOCPEflCTBEHHblM BnPbICK BEH3MHA 


nepewo cmctcmw enpbiCKe GeiraMHa iienocpeactBemio e utimniapbi Jiuiirpre/'O noaaiinucb 
euie 0 nepaoB nonouMMe XXa. h acnonbaoBanacb wa aaiiauHOHHbix aBuraie/im nonbirHH 
npmvteMemiB HenocpencrsenMoro anpbic«a a 6eH3»H0Bbix naararensx aaroMoeitnefi 6bcnn 
npexpauieMW s 40 e roabi XIX B.. noroMy mo iaK«e aawaTemr nonyuanHCb aoDorocTotuan- 
Mil. lie3KOHOMMHHblMH It CHflbHO ablMHna M3 peWHMaX OOPbUJOM MOIUMOCTM. BnpbtCKHBaHwe 
6eii3i'Ma MenocpeacTBeHHO a cjiulHHAPbi caagaiio c onpeaeneMMMMH ipyaHOCTBMit. mopcyn 
im ana HenocpeflCTBfiHMOro anpwcKa GeHSHHB paGoraior b 6o nee c/iOHihwx ycaoaaax new 
re, aio yCTaHoaneHbi bo BnycKHOM ipy6onpoBoae TonoBHa 6noHa, B Koiopyo aonwHbi ycra 
HaannaaTbCB lamte rbopcyHHit. nonysaetca Sonee cnomHOA * floporoa. BpeMn, oiboahmoc 
na npouecc CMeceoGpaaoBaHna np.i HenocpeacTBeHHOM anpMCHe. cyuiecTBBHHO yMenbUja- 
eica. a 3nan.11. arm xopouiero CMeceo6pa3oaaHna KeoGxoAHMO noaaBaib 6eH3MH noa 6onb 
iuhm 4aBneHaeM. 

Co BC6MM 3TMMM ipyaHOcraMii yaanocb cnpaaaibca cneuManacraM HOMnaHaa Mitsubishi, mo- 
lopaa anepawe npaMeHana cacreMy HenocpeacrBeHHoro BnpwCKa 6eH3ttHa Ha aBT 0 M 06 itnbHbix 
aBiiravenax. riepBbm cepHHHbm aBT 0 M 06 anb Mitsubishi Galant c ABHrareneM 1.8 GDI (Gasoline 
Direct Injection — HenocpeacTaeHHbin snpbicn 6eH3HHB) noaaanca b 1996 r. (pac, 2.811. Cedaac 
aBiirarena c HenocpeactBBHHbiM enpbiCHOM 6eH3HHa BbinycKaioT Peugeot Citroen. Renault. 
Toyota. DaimlerChrysler h apyine npon3BOflHTena (pac. 2.79; 2.80; 2.84), 

ITpeHMyiuecTBa cHCteMbi MenocpeacTBeHHOro Bnpwcita aamnonaiOTCB B ochobhom b ynyn- 
uieHHit ronmtBHoit bkohomhhhocth, a raiotte M Heitoioporo noabiuieHMfl moiumocth. nepBoe 
oOtiBCHBetcB cnocoftHOCTbio aBHraie/ifl c ciicthmoh HenocpeaciaeHHoro anpbiCHa paGorarb 



Pile. 2 . 79 . CxeMa naHrarena Volkswagen FSI c HenocpeaciaeHMbiM BnpbicnoM 6 oH 3 HHa 






Pmc. 2.80. B 2000 r. KOMnattHn PSA Pougeot-Citroen npeacrasHaa cbom AoyxHMrpoiibiM He- 
ThipexuHnMMapoBWM flBMraienb HPI c HenocpeactBeHMWM anpbicKOM 6»n]HHa, Koropbiii 
“or paSoratb Ha 6eaHw« cmochx 



mb oiBMb 6eflHbi» cMecox. noBbiiuenMe mouihocth o6ycnos/ieHO a ochobhom re“. iro opra- 
HH3auHo npouecca noflaaH ronnHBa b uhiihhapu aBurarenn no3Bonse> noBbicHtb crenewb 
cmanin po 12.5 la o6khhwx ABHrareaox, paOotaiomMx Ha 6eH3HHe. peano vaaetcn ycrano- 
BHtb cieneHb cwaiMo cauiue 10 M3-3a HaoiyraiBHHn acionaunH|. 

B aBHrarene GDI TonmiBMbiA Hacoc 
oOecnesMBaer flaaaeime 5 Mria. BneHrpo- 
MarHHTHao (popcyMxa, yctaHoaaeHHan b ro- 
mObho 6noKa KHnMHapoB. BnpwcuHBaer 6eH- 
3BH MenocpeacrBBMHOB UHaHHapaBHrareno 
h Mower paOoraTb b aayx pewHMax. B 33bh- 
chmocth or noaaBaeMoro anentpHievKoro 
cnrHana OHa Mower BnpbicKHBatb too/imbo 
nan mowmbim kohhmbchmm 4>aHeaoM, Mali 
HOMiiaiiTMOPi crpyeS (phc. 2.82). flMHiue 
nopuma HMeer cneuManb»yio iJiopMy a BHfle 
cipepM-iecKOM BweMHM (phc. 2.831 Tana* 
tpopMa nojBoaaer aaMpyrMTb nocrynaioiuMfi 
Boaayx. Hanpaaiin. aapwcHneaeMoe ronnii- 
ao h caeae aawMraHHti. ycraHoaaeHHOfi no 
UOHrpy Kawepw cropaHnn. BnycKMOM rpyOo- 
npoaoa pacnoaowoH Me c6ohv, a sepmuaab- 
HO caepxy. On ne hmbbi peaKHX narHeoa, 
h noatoMy Boaayx nociynaer c bwcokoA cko- 
POOTblO. 


Phc. 2.61 flaarareab Mitsubishi GDI - nep- 
BbiH capHHHbin HanraTenb c chctbmoA ne- 
nocpoacrseMMoro BnpucHa 6eH3HHa 
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B pa6oTe ^BHraronn c cncieMOft HenocpeACTBeMHoro BnpwcKa momho BWAe/MTb tom pa3/iMM- 
hwx dcmhmb: 

1) pewwM pa60Tbi wa cBepx6eAHbix CMecRx; 

2 ) pewMM pa6oiw Ha crexMOMerpaHecMOa cMecu; 

3) PGWMM peaHMX yCHOpeHMM c Ma/lblK OCOpOTOB; 

nopBbii* pewMM ncnoflb3yeTca b tom cnysae, korpa aBT0M06anb ABwweicn 6e3 peaxm ycao- 
P6HMM co CMOpocibio nopflflMa 100-120 km/h. Ha stom pewaMe acnonbayercR oweMb OepHan 
ropowafl CMecb c KoaijMfcauaeHTOM W30bima ao3flyxa 6onee 2.7. B oOwhhux ycnoeanx Takaa 
cMBCb ne Mome» BocnnaweMHTbCfl ot hckpm. nosiOMy tJiopcyHMa enpuckaBaer Ton/iaso hom 
naKiHbiM tfcakenoM b HOHue Tania cwaraa (ham b paaeae). CitiepaneckaR BWOMxa a noptune na 
npaB/Jaer crpyio ronnasa k 3/ieKipoflaM cbcmh 'jawaranun, rpe BwcokaR KOHueHtpauaH napoa 
GeHsaaa otSecneMnsaeT ao3MOWHocib BoennaMeHeHHB cmcch. 

Btopoa pewMM Hcno/ib3yerca npa abmmbhmh aBTOMoGami c bwcokoh CMOpocTbio a npa 
pe3Ha» yCKopemiBx. aorfla aeoOxoAHMO nonysmb awconyio MouinocTb TatiOM pemMM pearne 
Han ipeOyeT crexMOMeipaHecKoro cociaea cmocm. Gwecb Takoro cocTaea nerno aocnnaMenfl 
ercn. ho y flaararenB GDI noeuiujeHa crenewb 
cwaraa. a a/>« Toro mto6w ne nacrynaoa ae 
lOHauMB, 4»opcyHka BnpbJCkaeaeT lon/iaao 
MomwbiM Oaae/ioM. Menko pacnwnenHoe to 
nnaBo 3anonHHeT um/imhap h, acnapflflcb. ox 
namAacT noBepxMOCTM uananApa, CMamat* 

aepoRTnocTb noRenemifl AeTOHauaa. 

TpeTHM peMMM HeoGxOAHM AOR no/iyHOHMR 
6 o/ibujoro Mpyrnmero MOMBHta npa pe3kOM 
HawatHH neAana •rasa*, motab ABaraie/ib pa- 
Ooiaer i<a wanwx oCopotb* 3toi pemaM paOo 
iw ABaroioim omasaeTCN tom, hto b rosenae 
OAkoro uanna 4>opcyHHa cpaOaTbiaaeT abs 
Haiti Bo BPQMR lakTa BfiyCMfl B LpUlHMAP Ann 



Pac. 2.83. Hopiuenb Auaraie/m c Honocpep* 

CTBGHHblM OnpbICKOM 60H3MHa MM6ST Cne- 
MHO/ibnyio 4>opMy (npoyecc cropanna hba 
nOpUINOMl 
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Phc 2.84. HoHCTpyKTMBHMe oco&eHHOciH flBMrarenn c KenocpeflcrBOMHbiM anpbicKOM 6 oh- 
JMMB Audi 2.0 FSI 


era axnaMABHHR mouihum (pa«e/iOM BtipwCHHBaetco caepx6eaHao CMecb (ct=4.1). B KOnpe lama 
cwaiHB 1'OPCVHKO erne paa enpbicKHBae. TonnHBO, ho Houna«iHb<M (paHenoM npM srou cMecb e 
u»"HHaDe o6oraiuaerc!i h aeioHaunfl «e Haciynaet. 

no cpaBHOHHio c oObiHHbiM ABMra.eneM c CMC.eMOii nmaHUfl c pacnpeaeneHHbiM anpw 
CHOM 68H3HHB, aBMra.enb C CHCteMOfl GDI npHMePHO Ha 10 % ailOHOMHHHee H Bb.6pacb.Ba- 
or a a.Mocipepy Ha 20 * Men blue yrneMucnoro rasa. noBbiuienHe mouhocth aBH.a.eno 
aoxoflHT ao 10 % OanaKo. «a« noKaaana 3Kcnnyaia U H» a B . 0 M 06 Hne« c flBHra.eanMM rano- 
'o n.na, ohh PHeHb •lyacraMienbHb. h coaepmaHno cepw s 6eH3MHe. 

Op.HHHanbHbiH npopecc HenocpeaciBenHoro anpbicHa 6en3MHa paapaOorana noMnaHHR 
Otbital. B 3T0b> npouecce b ipumHapb. pSHfaie.ifl anpb.CKHoao.cfl 6eH3H.i, sapaHee CMeuiaHHbiH 
C BObAyxoM c nowouibo cneuuanbHOK 4>opcyHKM. ©opcynna KOMnanHH OrWlal coctohi hs pbw 
MHHaepoB. ronnHBHoro h B03ayui«oro. 
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Bourn « eowyumww imiioispaM nociyimui u cmnioM iihao ot cnniihB'ii.lioro komiiwkoow 
■ inn aabmmhh 0.66 Mila Aaanoinw lonmioo coninumm 0,8 MOa Cmi i.inn cpaOarwnaai ion 
nannun "Miinop, a sbibm a hvmhmh mom«mi h nouyuiHUA. noJTOMy » uhahhap. miiuiuum ««mo 
hum Iinpwr.minai'iitu ionnnnnooo 3 nvuinaii CMBOb n BHAC SSpoaon* (pno. 'J 85). 

■1‘cipcviiHa, vcinraiiiiwiiiina n ronOBKO i|H/iMiiflpa poflOM co OMmoH lawiiranuu, BnpuuHaaei 
mnmiHHO BOWIVUIHWO Gtpw MeiwcpoAoiBeHMO hb ynempoAbi cgc-ih aawBiaiino, no oflecimiM 
aacn eo xopouiee BocnnaMRMeHMO. 


§14 


CMCTEMA nMTAHMfl flM3E71fl 


noma b 1897 r. Pynonwti coaaan rtepeui) na6o>ocnoco«Hw« asHrarem.. om ho moi npeaan 

001b. HaHim hsmoiiohmh npeiepniir ero lines. Oco6eimo 6onbunie h3mbhomiib b cmciomc iihibhhh 
awaonoM npoaaouimi a nocneaime roflbi. no CAenano 3iH ABiirorenw Soneo nparoAHbiMii ana npii 
Meaeaiis ne lonbxo Ha rpy30Bbix. ho ii na coapeMomibm nernoBbix bbtomoGimbx. Bonce AOiUBBoe 
ronnHBO. abit-onas jKOiiobwiHocrb A*'30/ibHbix ABiiraroAeA. no cpaBHOHHio c 6bh3hhobwmii, oceraa 
npiiBneMartH aBioMoOHOHCToB. ho liitipoiioe npHMOHCHHe AHaeaeA cAopMiieanocb npucywiiMM bm 
HBA octBniaMH — uiyMHOCTbio npH paGore, noBbiuieHHbiM aumabhiiom h cnoHmocibio nyciia nonOAimro 
ABWarena. CoapeueHHbie HOHCipyHiiHH A»3eneii a 6onbuwiiciBe ho hmcioi arm HeAOCiamoB. 

CHCteMa nmaiiHB aH3ena o6ecne>iHoaoi noAaiy osnmenHpre AH 3 enu«oro TonnHBa k umihh- 
APUM. ciKHMaor ero ao BbicoMoro AanneiiHO. noaaei ero b McnKopacnwneHHOM BiiAe a KaMepy 
cropaHHn h CMeuiiiBBOT c ropaHHM ( 700-900 °C) or cwaiaa a riiinHHApa* ( 3-5 Mrial BpapyxoM 
raw. hio6w oho caMOBocnnaMeiiiinocb. flocne aaBepuiemis paSoaero xoAa hooGioahmo omcnm, 
UMIIHHAPW or npoAyxroB cropaaMa. 

flH3ejii,Hoe ronmiBO oinaHaercn or GeiOHHa Goneo bwcokoA nnoiHOcibio a cMaawBaiouieii mo- 
coftHPCibio. flnn ouohiih ciiocoOhociii AH3enbHoro ronmiaa h caMoaocnnaMCHeHMio cnywHt pera- 
Hoaoe hhciio. UeraiioabiM hhoiom HBauBaerca npoHBHTHoe coAopmaaMe ueraiia a ero raaeca c arm- 
iWi MemnHailiTanHHOM, npa ycjiOBim hto ara CMecbOGnapaer raHofi Me 3aAepmiioa BOcnnaMeiieaiin. 
hio h Adtiaoe ronraiBo. CyuieciByiouiMe AH3enbHbie ronmiBa HMewr neraiioBoe hhcao 45-50; npa 
jiom abb coBpOMeHHWx fluaoiibHixi ABmaienoH npeAiiOHTMTenbuee Oonee BbicoHiie niicsa, 



Pup ?.8fc BapHSHru anpbicaa TonnHBO u HOMOpy cropaHHn AH3ena. PaaaenoMHaii (a) h nopaa 
aonoHiiue |6. a) HOMOPW cropaHHn: a — HHxpooan (ipHpMa -nopKHHc■); 6 — AonbraBHAMna iabb 
rarenb A-24S); a — TopoHpnnbMos lABMraronb KdmA 3): 1 - acraowi ompeaoii lOMepy;io 
iiouho uhahhapobi 3 - it>op<»iiKa; A - ironooru biixpobom icnweow. 6 — nonocn. s aopuiHe 










PMC. 2.87. CxeMa CKcreMu flKTaMMn aMse/m: 

1 — towihbhbih 6 a«: 2 — noflHaHMeaioiMMM iia 
coc: 3— loniiMBHaS (Jmnbtp; 4 — TonrwBMbift 
HSOOC awcoHoro aaaneHno; 5 — OoptyHna; 
6 — cnMBHafl Marnctpaab 





/T 




: 

2 3 4 

6 7 




P**i. 2,88 Caena Haba/iHBaHHO aaKpbrroro 
TMna: 1 — H3K0HeHHMK: 2 — H30/ll.pyiOuiait 

iipowiaana, 3 — flBOflHoe ynnomeMMe; 4 — ciep- 
wenb; 5 — Kopnyc. 6 — ynnoTHeMMG 3autHT- 
ho(i oSonOHHn; 7 — «arpeaaTenbHaB cna- 
panb; 8 — TpyOira; 9 — nopouioK 


Cyuiecraver aea aapHaiua npouccca CMe- 
ceoOpaaoBaHMB a auaens*. oOycnoarteMHbix 
itonMoB KSMepui cropaHUB (p«c. 2 86). B nop- 
bom aapiiante «onnnBO anpiBCMiiBaeiCT 
8 npeaBapiite/tbHyio HaMepy InpeflaaMepy), 
a ao BTopoM BapiiaHte enpucH lonnasa ocy 

UlGCTSaBBTpB MBnOCpeflCTBeHMO e nawepy cro- 
paMHB, Bbiriormeiinyio b nopmHe 

flaiiraieaw, BunonMBHHbie no nepaoMy 
Bapnamy, Ha3biBatorca anaonsMn c paane- 
neMMofi naMepOM cropanMs n o6o3«aMaiotcfl 
IDI (In Direcl ln|ection), a BbrnonneHiibie no bto- 
poMy BapwaHTy — flM3BBBMii c nenocpeacr- 
aeHHbiM anpbicaoM — Dl (Direct Iniection). 
flioemi c paaaeneHHOM KaMepoii cropannB 
mbthb pa6oraioT a Menbiue wyMar. Tbm hb Me- 
nee aBitrarem. c HenocpeflctBeaMbiM snpw- 
ckom ace Oonee ujupoko HCnoiib3yiOTCB Ha 
88 T 0 M 06 M/ 1 BX. noroMy -no mk ronriMBHafl sko- 
MOMHHHOCTb npHMSpHO Ha 20 % BblUie. 

OchobhoM 4>yHKttM0Hanb"0ii oaflaneii cmc- 
ibm nmaMHB aanrarenei. o6ohx iwnoB bbobbicb 
noaana roHHoro HO/iMHectBa lonmiea a cooreet- 
crayiouwH uhchhop h b tohho oripeaeneHHoe 
speMB. B awcoKooeopoTHux flitae/iBx nerHoBbix 
aBTOM 06 HneH npouecc BnptBCHa 3aHMMafiT BCB- 

ro Tbicfl'myio floroo ce«ynflbi, m npH siom Bnpw- 
CHHsaeTCB ro/ibKO neeonbuiaB A03a TonnHBa. 

B cHcreMy nuTaHMB anae/ia axoaai: ran- 
nMBMbifi 6aH. raroiHBHbie (Jiunbipbi, noaKaHM- 
saioiUMH Macoc. ronnHaiibift nacoc BbicOHoro 
aasneHMH (THBfl), tpy6onposoabi, <t>opcyMHM, 
BoaayiUHbiii rtwnbTp h cacteMa BbinycKa oipa- 
6013QUIMX r330B (PMC. 2.87|. 

/Ibb oOrierHBHHB nycua av.3e/iB b xonoanoe 
BpeMfl Haora npMMeHBioTca cbbhh MaHaaHaa- 
hhb (piic. 2881, Horopbie oinHHamcfl or hckpo- 
Bb!» caeneil 3ai«MraHHB rem. hto okh ou/hhotcb 
npocro piieKrpuHeCKHMH HarpeaarenaMn a no 
aorpoBaior xonoAHum B03flyx nepea noflaHeii 
ero b mi/iHiyipbi aBHrareriB b npouecce nyota. 


on"HBMWM 03K Aonmeif VAOB/ieiBopnrb ipeGoeaMupM OeaonacHOCTM. Tonnuao hs Cana nocTy- 
naei b narnerateabHbifi rpy6onpoB0a. a oaieM h ronnuoMOMy itninbipy. c noMOiabm noanaHHoa© 
mero nacoca. TomweiiwH 4HWbtp aorphen 0HH<m.tb ronnHBO or bo3moikhwx 3arpB3HeHH*. Hto6« 
Me.aHHHeo.He npHMecn He nonam. a THBA .. Har.ee K tonnMBHOMy Cany npHcoeaHr.fleica raHwe 

cbhbhoh rpyoonpoaoa, no KoiopoMy a 6an cm.na.orcH HanMumH ronnHaa M3 THBfl h cpopcyHOK. 

l ‘ dMWM rj,0)HI1ww *’ flOporMM yCTpO^CIBOM CMOeMbl OHTaHHfl AM34J/1B BSnHeiCn TOnnMBMbtM KBCOC 

awcowjro flaaneMHB ITHBAI, M P m loJaamiH nepabu crauHOHapMoix aBiiraieaeft Pyaonbif flioerib 
bubchhh. hto ana H»ne«H0<0 caMOaocnnaMeHeHnfl ionn..Ba oho acmwi.o noasoaibca o uiui.wau 
noa BbicOHHM aaaneiiHeM. B ero HOHcrpyHUHBx anB sroro ncnoabsoBanca Moiui.biu u ipoMoaanHH 
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iioMUpecoop. B 20 -e n P 06001 Bow pospaOoran KOMnaiiTHwd m naaemHwS THBfl nepabiAcepaii 
imp IHBfl a"” i pvJOBoro aaroMoSano flwn awnymea i|>hpmom Bosch erne b 1927 r. a o 1936 r. 
Own fiunameH Bbmyi» THBfl flnn nei aoabix aaroMofianefl. 

IHBfl up TOiibro coapaei flaaneaae ronnaBa, ho » pacnpopenuer ero no ipopcyHHaM cooraercrsy 
miuHx uHmlHAPOB a cooiBetcTBHH r nopnpaoM pa6oibi poaraie™ ®opcyH«n cae/iaanioTcn c THBfl 
rpyOonpoBopaMa bwcokoio naBneanii. ©opcyaaa axopm cBoea namaeii nacrbio - paenbinarennMH 
b KaMopw cropaaan, Pacnbinarena hmoioi oneHb Maneabaae crraepcliHt, iieofixopiiMbio ana raro 
. 1106 w tonnaBO nocrynano a aaiaepy c.'i opaaafl a Me/mo pacnwneHMOM aape a nerHO aocnnaMonanoCb 
Bomvuimwm (JwnbTP ycTaHaanaBaerca aa anycHHOM tpyeonpoaope paararenn a onamaet no 
civnaiouiHp b uamiMapbi ao3pyx. BbinycaHaa chctbmb copepwar >py6onpoaoBbi rnyumrenb a aa 
cm o6opypyercR KaranwiaiflCKHMa aeHTpana3atopaMH a ppyrHMa ycrpoacTBaMH ana CHaweHMB 
.lonaiocraa Bpepawi aeiuecra a OTpaSorsauiax ra38x. 


MEXAHMHECKME CHCTEMhl BflPblCKA 


Momchi nopasa tonnaea a ero KOnaneciBO po HepaBHero BpeMeHB HOHTponapoBanacb a «H3e- 
rrx MexaHM'iecMaH cooco6om. 3ra tpyaKwaa Bbinonannacb THBfl a ilKjpcyaaaMH, 


TOflflMBHblE HACOCbl BblCOKOTO flAB/lEHHfl 


nepBbie THBfl 6bi/m noxowa «a MaHaanopabie PflpMbie pBararena. KynaiKOBbia Ban. npaaopae 
m mien b aeacraae or Koneaiaroro aana peararena. c mhoiom BbiciynoB. cootaercrByiomRx aac 
ny uanaHflpoa, B03peacrB0Ban aa cepaio nnyawepHbix nap (nopmaeabix aacocoB aucoaoro 
aaaneHao) ipac. 2.89). C 1960 1 . pa3ena neraoabix aaT0Mo6anea acnonb3yioi THBfl poropHoro 
rana. Poropabia THBfl npepcraanHar co6oa ycrpoacTBO c apatpaioipHMcn HynanaoBbiM aanou. 
HMeiouiMM onmi BwcTyn. HOTOpbiH Boapeflcrayer aa nnymaepHbie napu. pacno/ioweHHwe papa- 
anbiio. MHcno HOtopbix ranwe cooraeicTByer aacny uanaappoB pbhi arenn. Taaae aacocbi aaabi 
Baiotcn pacnpepenatenbHoiMH. 0«a ormwaiotcn or pnpHbix KOMnamMOCTbio a MeHbinea ce6e 
croHMOCibio a npoaaaopcrae. MexaHanecaae ycrpoacraa (a b nocnepHee Bpeian anBKTpoaKbie), 
BCTpoBHHbie a Hacoc. perynapywr mombmt BnpbiCHa, noBOpanaBan anepep ana H333P aynaHKO 



MridcnwaiUiMUH "OAUHn momibA 
Ha-aiKi naM*" Homm no.w'ttt 
lonminu toon-no 

(nrueoenso (ptnencm* 

i«m*ouomicbI »n»tpwrt*inc-> 



MucooiHiiK noan'W 
M#i<»au niMflW KtiMwi mwh* 

TOnflKlUl tfM'BHBil 

toiiMJpcnw wimdctw 

wmo-Wietc*) ornmoBawioM 


H 


Par- 2.89. PerynHponaaae nopaia ronnaaa a THBfl c pnpabiM pacnonoweaaoM nnyamep 

Hb« nap: 1 — a3 TorumBHoro Maaana; 2 — a tpopcyaae: 3 — arynaa: 4 — nnyawep; 5 — Mamann 
peryiinpyouian cnapanbaan Bbiewao: 6 — sepraKanbHan KaMaBaa 
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huh san. m noaaiy ronnwea. r. noMouibio or- 
cbmmw> KnananoB. cSnacwnoioiuiinflaBneHHe, 
"orpa anpwcHyTo Aociaromioe nomniomo 
ronnnaa Cnenyet otwermb, hto winaiio 
BnpUCHHBSHMR aOlWlHO 6Wtb IOHHO yCTBHOB- 
iibho no bpcmghm. b npapena* tl" noeopoTa 
Monemiaioro aana, c uemno nopaepwaHim on- 
niManbHoro pacaoaa ronnMBa m tokch'ihoctm 
oipaGotaeuiHK ra3PB. 

rinyHwepHBB napa npeacraaiiflei coOoh 
nopmDHb InnyMwepI h mtilMMap (ary/ma) Me- 
6onbuioro paaMepa. flnyHwep 11 aiy/wy iijro- 
raannaaioi H3 BbicoKOHaHecTBeHHoii claim 
c awcoKoH roiHocibto h a npouecce narotoa 
neHHH MHaHBHayanbHO npnTiipaioT apyr « apy- 
ry. uo6bi opecnemnb MHHHManbHWft 3a3op a conpiuKBHHM. Bo siyaKe Ha pa3HOM ypoane npo 
caepneHW aaa OTBepcrtifl. Hepe3 oaho oraepcme (anycKHoel TonnHso nocrynaei. a Hepea apyroe 
IBbinyCHHOel oiBoamcs. B MHoronnytiwepHOM nacoce nacno nnyH«epHbi« nap paBHO HMcny um- 
nHHAPOB aaHraiena h Hantaan napa CHB6«aer lonnMBOM onpeaeneMHbm ipumMAP IpMC. 2.90). 

nnyawepHue napu ynanoBneHU a Kopnyce THBfl, a koippom hmgotch Ka»anbi an» noABoaa 
h oiaoaa Tonnwaa. KantawM naynwep Ma Sohoboh noaep*HOCTH HMeei cneuHanbHyio cnHpanbMyio 
HanaSKy — orceMMyio HpowKy. B hhmhbR laciM KOpnyca THBfl Ha noauiHnHHKBX KaneHKR ycta- 
MOaneH KynaiMOBun aan. KOToptm npHBoaHicn ot KoneHiaToro Bana aBHraieno. Bee nnyHwepu 



Pmc. 2.90. MMoronnyHwepMbiH THBfl 


III IV 



Par 2.91 Cxenta paOoibi nnyHMepHOH napu: I — Bnycn ior/ihbo (HanonnenHe); II — natano aan 
M6HHH nnvHwepa osep. ill _ momoht Manana HarMeiaHMir, IV _ mombht ojcohhh noAB-m; A - or 
cennaH HpowKai 6 - nepenycHHoe okho; B - enycxxoe ohho; r - HaanayHMBPHoe npoetpanc- 
ao. fl DoarpysoHMbiH noacoK; E - 3anopHas naoib wianana. 1 — nynaHOK; 2 — 'onnaienb; 
> — nnyiimep; 4 — aiynKa nnyinnepa; 5 — HarHororenoHui) KfianaM; 6 — npynmtia nnanana 







c noMOUlWO npv>HMrt nowmMMawrcfl k cooroeTcrsv 
ioiuhm KvnaMKOw flpw apaiueHHM Ky/iawKOBoro 
aana Hy/iawM b onpefte/iewMoA nocne/iOBa 
ratibHOCTH nepoMeuiaio: nnyMwepw BMyrpH 
BTvnoK. npw ABMweHHH nnyHwepa Bsepx OH 
o.aMano 3aR0bioaeT BbinycNHoe otbgpctmp 
Bu oty/mo. a 3atoM BnycKHoe <pnc. 2.91), 

noa aas/ieHMOM Tonnusa OTMpwBaeicfl hb- 
r MetaTe/ibMhiH Hnanaw, MaxQflmuMftcfi csepxy 
iM»)b3w, m tonnHBO nocTynaei Mepe3 Tpy6o* 
npoBOjiw BwcoHoro aae/iemm k cooTBBTcray- 
►UlMMM <jK)pcyHHaM |PHC. 2.92). 

BHyTpM (jjopcyHHM pacnonomeHa nrna, mo- 

ropan ceepxy noflmMMaeTCR npywMHoA m 3a- 
wpwoaeT TonnHBy npoxofl k OTaepcrmiM pac- 
noimiie/iB. noa fleiicTBMew a3b/ichhb TonnuBa 
Mma npunoflMHMaerCT, cMHMa*. npywnwy. H TOTOW* 
go t.aMUHaer BnpbicKMBatbCfl nepe3 pacnbimne/ib 
b HBMepy cropaHMB. flpouecc BnpwCHMBaMHB 
npoKpamaeTCB b MOMeHT. noraa ManaBKa ot- 
cenMOM kpomkm nnywwepa coenafleT c ewnycK* 
mwm oTBfipcTMfiM o rMnb3e. B 3T0T MOMeMT 
npOMCxoflHT pe3Hoe naaeuHe aaB/ieHMR totuim- 
aa h nrna cj>opcyMKM 3aKpuBaeT pacnbUiMTenb. 

•«e aonycKa* noAreKamifl Tonnaea. 

Ecna noBopa^HBaib nnyuwep bhvtpm 
r»mb3bi, to M3-aa Hannona OTceiHo* kpomkm 
6vaer M3MeHBTbcn momomt okohm3hm 9 nopa- 
‘«h TonnMBa. a caeaoaaTeabMO, M KonwHecrBo 
3 toto Ton/iMBa. Aan noeopoTa nnywMepoB 
«a kbmaom m3 hmx 3aKpen/ieHa ojecTepHR. na* 

•oamuancfl b 3auenneHMM c aytWaioA peAnoA. 

PeAna CBtoaHa MexaMMiecHMM npusopoM 
c ne^anbio OKcenepaiops. no3roMy HanOTWG 
nepami aw3wBaeT nepeMcmeMHe peAKM. ho- 
'opas uflMOBpeMGMMO noaopaHMoaeT bco 
uny.iMtepbi h M3MeHfler KonM^ecrao ToruiMBa. 
nociynamuero b uKnHHApw aBHraienfl. Ana 

toio 'iroGbi 3arflyuj»iTb flM3e^b. Heo6xoflMMO 
i'oenpa»MTb noflany TonnMBa B dtom cny^ae 
oce nnyn*epw noBOpaMMBaiOTCfl b nonowe- 

BMC. MpM KOTOPOM OlCeHHafl NpOMMB nOCTOflK- 
«o coeflMMHertfl c awnyoKMWM OTsepciMOM. 

npw M3MBM6HMM HaCTOTbi UpamOMMH KOfteMHaTOFO BB/ia Heo6xOAMMO M3MeH«Tb M0M6HT 

Manana nooaMM fonnM8a b uhamhapw. C 3toh ue/ibio wa Hyna»iK 0 B 0 M oane THBA ycianoa 
nano uenTpo6e>MMaR My<t»ta onepe*enMfl BnpbiCKMBaHMB TonnMBa. Bmvtpm MyipTbi mmoot 
cm rpyaMMM, KQT0PM8 npw yaenMKeMHM oGopotob HOneMMSTOro aana pacxoAflrcfl noA auh 
cibmbm ueMTpo6emHbix cun .t npoBopasMBator kynaMMOBwA oan no 0a3e ornocMTeAbMO 
npnuoAa. yeennHeHMe nacTorw apaiuenMR KoneMnaToro ea/ra ABnraten« npuBOAMT k 6o- 
nee paMMGMy Ha^any BnpwcMMBaMMH, a yMeMbmeMwe - k 6onee 003AM0My 


Pmc. 2.92. KoMCTpyKUMn MHoroflwpnaTOM 
0 opcyHHH: 1 — nopnyc pacnbinmenn; 2 — m« 
na; 3 — raAKa; A — ycTaMOBOMHwe urrw4»Tbf. 
5 — npocraBHa: 6 — uiraHra; 7 — Koprryc 0>op 
cyHKH; 8 — ynnoTMMrenbHoe Konbpo; 9 — uiiy- 
uep, 10 — (J)MnbTp; 11 — vnnoTxntomaa 
BTynKa; 12 — perymipOBOMiiwe nponnaAKi*, 
13 — yiiopnan npowtaAKa; 14 — npy»KHHa 









Phc 2.93. Pacnpefle/iMrenbHbw THBfl c aKcuanhHbiM ABHmeHHBM nnyHWepa m KOMneHca- 
TopoM aae/iOMHs ao anycHHOM rpyConpoaone (LDA) 


B oaHonnyMwepi.bin TH8fl ncnonb3yeicfl icuibao oflHa nnyHmepiian napa, a noflana nopipiH to- 
nnaaa a ipopcyHiiaw pa3nn'iMbix ipuiMHApoB flii3enn ocymecranneica c noMOmbO cneL|nanbHoro 
Bpaiuaomerocfl pacnpenemneno. TaHae Hacocw HaabiaaioTcs laawe pacnpeflenHTenbHbiuH 
ipac. 2.931 PacnpeaenaienbHbie THBfl 6onee KOMnaKTHN, m Macca MBHbiue, ho wiyionepy npa 
xo/iMicn pa6oiaib c 6onbuieit sacroroH xopoa a aonroaeMHOcib TaKHx mbcocob Hiiwe 


CMCTEMA (THTAHHfl COMMON RAIL 


'. 'lenyoiUMM uiaiOM a paaaMTHH CHcreM tonnHaonoflaiH AMSeneM aanoerco CHCreMa Common 
Rail l pmc. 2.94) Ee ocoPeHMocTbio crano Mcnonb30BaHMe aHKyMynoropnoro yana (pe3epayapa). 
KOTopwM coaepwKi pacnpeaemiTenhHbiM rpyeonpoBOA (oBwaa pawna), hmhmh nonasw ronnnaa 
.1 itOPCyHKH. 3By no 3aaam.o»i uporpa-Me nepeflaei ynpaaimioiUMA CMr»an m cone.ioi.ay ipopcyH- 
.iM Koiopaa noaaei ioiwimbo a naciepy crupaHMo aBHraieim. Hcno/ibaoaaiiHe 3aocb npMMUMna 
peaueneHMM yana. cosaaioiuero flaBneMMe (hhcoc Bbiconoro AaBMmin), m yana anpwcHMaaMMH 
anfiMipoMaiHMiHda tpopcyimai otiecnesMBaer naaaMiie*me iohhoctm ynpaanBHHfl npoueccOM 
cropaaMA, a 'OHwe yaeiiHMemie aaaneHiin aopbicitHBamm (piic. 2.95), 
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CwneMy Common Rail, p33paGoTnnHyio 
(JmpMOfl Bosch. OMiwani onenyoume 0Co6en 
hoctm: 

8O3M0MM0CII. VCISUOBM* CHCtaMM 6e3 pa- 
aMHam>Horo naueMOHMo NOHCtpymom ca- 
mo'o fli!3enbttoro noMraranw 
AaejiexMe lonnuaa noppepWMBseicii 
«a Heo6ioa»MoM ypoB>ie. HeaaaMctiMo or Mac- 
'Oiw spaiuetmn nonenMaioro aana paiira- 
le/in. 3io paai bosmowmocii. ysemiMM/b 
seimMHHy Hpymuiero MOMeHTa iirm Manbix 
o6opoiax ABM/aiB/in; 

- ynpaane/me cncTeMOH ocyiueciBHRercti noa 
KOHrponeM anepcTpoMMKM, noaioMy Konane- 
creo BnowcKHBaeMoro 8 UHflMHOPbi lonnMaa 
fl03npyeic!i 6onee iomho. 3to ynyMuiaer npo- 
uecc cropBHMn >i CHnwaei pacxop Tornmaa; 

- TOnnHBO BnpbiCKHaaeiCB nop aaBnonneM 01.0/10135 Mna. Ta«oe Bb/coKOe pae/ieHne oGecne- 
MMBaer nonyMeHne O'.eHb xie/mo pacrtbi/ieHHoro TonnuBa, noropoe cropaer non/zee m npnao 
fllll b yMCHblueHM® BpeflHb/X BblGpOCOB M CHIIWeHHIO PblMHOCTM OTpaGoTaaujMX ra30B. Eme 
ponee nomioe cropaiine mowbt Gwtb o6ecneMBbo npHMenemieM npepBapme/ibHoro Bnpbi- 
cua mom MHoroKpamoro BnpbiCKa a tene/me opHoro raura; 

- opraHH3aunB npopecca BnpwcKa c noMomwo aneKipoMHKM paei Bo3wowHocib cywectee»Mo 

CHMSHTb U/yMHOCtb pn3enR: 

B ot/immmb 01 ppyr mx CMCieM rwiSHlm flM3ene«. ynpaamnoium pa6oroM ny/iaMKOBb/x Mexam.3 
MOB. CMCieMa Common Rail nanaeTCS aHKyMy/inropHO* cMCTexioii, a kotopom ionnnao mbxopmicr 
nop bhcokmm paaneHHeM b aHKyMynmopMOM y3ne (Rail). 

CiicreMa Common Rail coctomt m 3 rpex ocHOBHbix Macrefi: KOH/ypa HH3KoroflBB/ieHHB, kqhiy 
pa abicoKoro pasne/ma m cHcreMbi paiMMHoa. 



PMC. 2.9P CHCTOMa Common Rail 



Pmc. 2.95 Cxomb pafioiw cwcteMbi Common Rail 

















B Momvn MH3HOIO MBnetum bxcw-h. -onniiBMyH Can, noflitawBanuiMB naan. lonmiHHup 
lIKUmiP l< CCHylUBMTe-IbHblO ipyC0npOS0/|W 

MOIIIVD Bwconoro abbhohh« COCIOMT M J Hacoca BbicoHoro aaanoims OaMonsioweio ip/iflimi- 
oiihmA [HBai I NOKiponbiihiM KBomwoM. aKKyMyn»topHorci vn/i.i ewconoru naanoHHn (paunu) 
c ; j i'i thhhom »D«lponiipywui»M a hch flaanoiim*. ijrapcywoii « coouMimieiibMuu tpyOonpoaofloa 
ayoonoro iimineimu. AiwyMynmopiiuit yacn npejiciaamiei co6on a/imhmvio rpy6y c nonepoMMo 
pacnonoMBHHWMH utryuepauM ana noflCOeaMiieiiHn ®opcy>ioM h aynomwii abvxciiohmum (Buy- 
poiiMim caoH naioioBne» 113 xMMiinecKH HHepmoro Matcpnanai. 

3iiempoMMWH Gnoii ynpaBnoMiia cmctomw Common Rail npayaaer aneKrpHHeetuie cwim-iy or 
. neaymuHi flaiHHKOB nonowemm HoneHnaioro Bana, nonomeHim pacnpeaemuenbHoro Bana. ne- 
peMemeiimi ne-oana .ra3a-, naBncMnn HaanvBa. leMnopaiypw aoaflyxa. reunepaiypu oxiiampaio 
mail *ii/ihocim waccoBoro paooaa aosayxa i< aaanemiB ton-maa a amiyMy/iaiopMOM yane 

flapiiiHB oiipeflennio- aiianeHMii cooTBercrByiomitx IwaimecHHX eenHHHH, a 35y hs ocnoae 
nonyWHHUK canianoB BbiuMcnaei Hecv6xopMMoe Konniecmo noflasaeuaro TonmiBa. aaeT hombm 
av ua Haiano BnpbicKB, onpcaenaer npoaomKureabHBCTb OTHpbmia iJiopcyHKM. Hoppeimipyei na- 
paweipbi anpycna h ynpaanaer paGoroit Bceii citcteMbi. 

B KOHiype Mii3H0ro aaBBBNHH no/iHaHUBaiouiHii Hacoc 3acacbiBaei ronmiBo H3 Sana nponyc- 
naei ero iepej ipHnbin. a hotopom 3aaep«MBamico 3arpo3HeMire, h aociaBnaei ero a HOHiypy 
Bbicn«oro aaaneH»o. 

B Komype BwcoHoro flaB/iemm Macoc gwcoko-o aaB/ieHHH noaaer Ton/mBo a aKKyMynmop- 
Hbiii vsen, rae oho iiaxoflnrc!i npH MancHManbHOM flaa-iemm 135 Mna c noMouibio KOHTponbHO- 
10 wianawa Ec/m HOBipo/ibnuli unanan Hacoca BbicoHoro aaaneiiHa oiKpuBaeTca no KOMaHpe 
3&y. TonniiBO or Hacoca no cmiBHOMy rpyGonpoBOfly nociynaer b TonnHBHyM Gam Kamaas ®od- 
cyHHa coeaHHoerca c OHHvMymuopHbiM ya/ioM oraenbHuw rpyGonpoBoaoM BbicoHoro aasneHiin. 
a Biiyipn (KipcyHHH HMeerca ynpaBmuouiHH coneHoaa OneHrpoMarHMTHbiii mianaH). np« nonyae- 
mmh HOManaKoro aneKTpM'iecHoro cnrHana ot 3By rjiapcyima HasHHaet anpycKHsatb ton-mao 
3 cooiBeTaByouimi uhjimhjid. BnpwcK lonniiea npoaonmaeicn ao rex nop. nona anempoMarHiir- 
hwh Kaanaif (Sopcvhmh He orioiiOHiiTCH no KOMaHae GnoHa ynpaaneHHt*. Ko-opyii onpeaenqei 
MOMem Hawana BnpwCKa h HomineciBO lonnuaa. nonvHan aaHMbie 01 aaTHMKOB h cpaaMHBaa no- 
nyneHHbie 3HaieHMH co cneunanbHOii nporpaMMOli, 3anomeHHOii a naMBTH KOMnbOiepa. KpoMe 
ioro, GnoK npoHaooaHT nocioiiHHbiii KOHiponb pa6oiocnoco6HOCTH CHCTeMhi. 

nocKonbHy a aKnyMymnoRHOM yane tonmiBo Haioanicn npn nocroBHHOM h bncokom flaBne- 
3,0 aae ' ao3Moi«Hocib BnpwcHa He6onbmH< a tohho oiMepeHHbix nopuMfl roruiHBa. np- 
uaimacb Bii3M0MH0cib anpbicKa npeaBapHienbHOii nopuHH ronmtBa nepea ochobhoh, hto aaei 
603Mo«!ioctb .iiia'iHie.ibHO ynymuHTb npouecc cropaHim, 


yCTPOMCTBO KOMnOHEHTOB CMCTEMbl COMMON RAIL 

B KaneciBe noaKasHaaomero ..acoca HcnonbayorcB 3TOH. D i,.,ocK„e nacocy. KOTopye Moryr ycranaB 
iiiiaarboi KB., BnyiPH GaKa. ia« m b royfionpoaoae Me«w Gbkom m 4m-ibTpoM. KoHCipyKHHH .ami. naco- 
QOB caoaHa c 3/ieKipiiHecKHMH 6eH30HacocaMM, Korapue npiiMeHiiioT a CHCieuax BnpMCHa. npi! omrao- 
■ICHHH m. ra -« B aaeHrpoaBHraieiiB Hacoca -on-mao nepec-aet noc-yna-b k aBHraieaio h oh raoxHer. 

TonnHBonoaKaHHBa,omHi, Hacoc oGbeaiinae- a ceGe aneK-poaBHrarenb.. ponxHOBbift nacoc. 
L“" npo,eHde ' " eBe3 s^K-poaanra-eab h oxaamaae. e.o, Hacocy. pacnonomenHye bhv-pm 
“ yime Utnamaaraicn 11, nan npaaiino, iiMeioi MeHbume paaMepy Ha ByxOAe H3 nacpca 
T UA r ana " " vo6xoanuuil oGecnaiBMHH crc-ia.-HH -oimnaa na .pyGonpoeo- 
C " C ' OMeUOrr mnon ^ OBa,M9 “flfynie.onmiBonoAHaHHaapomiienacocy. 

HanpMMep ojwrrep©HHbie. 

bb ” jOMO, ° 3TOH cHcreMy pacnona-aetcH b niviKanoTHOM npoc.p8HC.Be aB- 

B '° M * e ,ae " THBfl Hamc “M*” BMCOKOe uaaiiBHHe. hooGxo/.- 
Mpe ana Biipur.ua RMUlHBa ua Bcex pemaMax paGory aH3e™ 
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Pnc 2,96 CxeMa ycrpoitCToa THBfl: a — npoAO/ibMUii paape3:1 — Ban nptiBOfla; 2 —Wcusm 
iDMhOBbiH KV/iaion: 3 — nnyumep co aiy/moii, -1 — KSMepa was nnyumepoM; 5 — onycmioH K/ia 
nan. 6 — 3/iempOMarmmibin luianaw oTWUOHBHMa nnyHwepHoii ceHlpin; 7 — BbinycimoP nnanan. 
6 - ynnoiHSHHK 9 - luiyuep MamoipanH. Bepyweii k aK«VMymnopy awcouoro nasnei.Hfl; 10 — wia 
nan pervnHpoaaMMR flaunoiiao. ll — uiapMKOBMM K/ianan: 12 — Maracrpanb ofipamoio cahbs 
ronmiBa, 13 — Mar Mcrpanb noaa'iH lonn.ma « THBfl; 14 — 3au|MmM(i unanaH c Apocce/iDMbiM ot 
B epciMew: 15— nepenyouioP nanan HHaKoroflaBneMHW 6 — nonepeiHWH paapex ! — aan np« 
Bopa. 2 — ancueonpiiHoauft «yiia'io«; 3 — nnymnep c Biynnop, 4 — BnyemtoM wianaii; 5 — aw 
nycHMOM loianan; 6 — noflBna TOPAHsa 
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P..c 2.97. AHKyMynHTopHbiM yaen CMCieMbi Pmc. 2.98. KnonaH HOHiponn paB/ieHan 
Common Rail 



Phc. 2.99 (DopcyHKH cmctbmu Common Rail paaenn BMW 


Hacoc bwcokoio paaneHan (pac. 2.96| npaBopaicn a peacTaae oi KoneHiaroro Sana paara- 
lens nocpflflcraOM 3y6aaioa. uomioa ana poMuanod nepepana. Hacoc CMa3biaaeTcn a oxnawpa- 
oca COMBM ToruiaaoM. Ha axope a aacoc ycraHOBnea nnepoxpaaarem.Hbia wianaa, lie ponycaa- 
KJiuaa napeiiaa paBneaan a cacieme, 

Ipa nnyawepa npaBopprcn a peAciaae aKcitempaHOM, ycianoaaeimbiM aa Bane aacoca. npa 
paaiHonnn nnyaikepa eaaa nop peficTaaeM npywanbi oraptaBaeicH ananaa a ronnaao 3anoPMB0T 
npocipaaciBo nap nnynwepoM. npa xope nnyH«epa eaopx ajianaa saHpwaaeicn a ronnaao cm a 
Maeicn nnyawepoM 

Ai<MyMVnHTopnwa yaen (pac. 2.971 aanneicn oouiaw pita acex uamiMppoa panraranfl. npaMeae 
nae dKKyMynmopaoro yarns oooiouicTuyiouieio oObewa caawaoi nyPbeauHM paBneMao tonnaaa. 
fln« loro atoObi MancaMdjibMO cnaaiiib nyBocapan paanenao. oOheu paMnw pomnoii Own, aa« mow- 
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Phc. 2.100 Typ6opii3enb Renault oSbeiwoM 1,9 n c CMCtoMoit Common Rail 6bin Bbinyu»eH 
b 2000 r. TonnHSHBR -peiiKa- (o6o3HaieHa menibiM) ycTaHOBHoxa naponnenbHo pacnpepe- 
fiHTeabHOMy aany 


mo CofibUiHM. xoto. c ppyroii CTopoMbi. 3to wower npnaecTii k aaaepMHe npa 3anomieHHH 3roro y.i 
na romiMBOM, a cnepoBaie/ibHO. m 3apepwKe nycaa PBiiraremi. B 08B3H c 3thm KOHCipyKTOPBM nDH- 
JOfliircs ttflm «a onpepenemiwfl KOwnpoMiicc. MarOTaBmiBaetcn y3en «3 BbicoKonpoMHOM crann. 

Kompo/ibMWM naanaH paBneHMB |pnc. 2.981 ynpammeico KOMnbioiepoM bkopruikm b 6hok ynpaB 
Hen™, n noanepmiiBaei nociooMHoe paapeHHe a axiyMyrnnopHOM yane. npHMeHmoTca flBa aapHama 
VcraHOBKB wianaMa: Ma Hacoce bwcokoto paBneHBfi Him Menocpepcmenno hb aM«yMymnopHou y3ne. 

Cepno K/ianana 3aKpbno uiapuKOM «a iioropbift c opHOi* ciopomw B03fleacrByprpaBneHiie to 
miMBa. a c ppyroii — cyMMapnas puna or npywHHU ceppeMHBna Kpanaxa M 3neKipoMarMMia 
OnempowarMiiT ynpaBnnercn nepeMeHHbiM tokom ot 6noKa ynpaonenmi flpM vaeniiieHMM paene- 
mmb TonnaBa ceepx 3apaHH0fi eenHiiiHbi wianaH ompbiBaeica n lonpHBO cepacwBaetcs a cmto 
nyio Mariicrpapb. yMeMbuiaR paBaeMwe b PKKvMynMTcpHOM y3ne, 

Ha OCMOB6 CHTMana oipatmma paaneMMR 36y onpenenoer paaneniie b amiyMynRTOpMOM vane 
B (popcyimax pBiirarenR mmoiotcr 3Jie«TpoMarMMTbi. iiorapwe ynpaB/imoT pa6oraii 3tm« <#op 
cvmoii. nonyHBB jneKipinecinie cnmamu or 36y (pmc. 2.991. 

Pacnbinmenb ipopcyHHH aanpbii htpom, hoiopaa npMmuMaerco n cepny paonainme/ia 3a cmot co 
BMP cmoro peficiBim ycwim CJHBTHR npywMMbi m Ctuibi paBnemm ronmiaa. 3nexrpoMaiH*<niM« ana 
"an cnywuT toiibKO arm ynpaaneHMB pasneHiieM tonnHBa. « npn nopaie pnottpH'iecHoro rona 
mo ero o0MOT«y yueiibujaei cnny paopeima. npenmctByioiuyiO nopMBTmo nrm» (popcywca a "anally 
npouecoa enpucMB. ripH otwuombhmm aneKTPOHBrimTa ipopcyHha aaHPbmoetco m Bnpwca nwmaa 
niJeiipamoercH, TopmiBo npoca'iiiBaiouieecn to (popcyioin, nonapaer a cmiBMyio Marncrpanb, 
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B nomopm* npeuu at* Sonwuee n|)HMeneHHe Ha rpyaoawx aBTOMOSwim h aoroflycax who 
nut CHcteM* uniiaiH ronmtaa HEUT (Hydraulically Aoiualod Udll Ignltionl — MearpoHMafl i appa 
omt'iivnaa cMcinua anpbiCKix. OcHoatiwM ynpOM uiciomw HEUT RanqetCB iiacoc 4>opcynHa. 
uynnwiawfi Ban npimopa HcnomnneiUMbix MexanHOMoa nacoc-$opcyMOK 3pecb mmbhoh ruppo- 
pipiiBMOu Macao noaamcn 11 hbcoc Cio|)cy««y no cneynaribHOA Mafncipann mb CMoreuu imm- 
rh 0B«raiano new paoneiiMeM OKOno 25 MTIa. Oonapaa a Macoc ipopcyHKy. wacno eoapeAcrayer 
>ia ennmeiaByiouiwH MScaBHniri nllynmeo, nepeweuiatouiHH lonnnBHbJA nnynwep. 3ror nnynwep 
“l aa caneio MOMouiero pnaMorpa coaflsar BbicoHoe paanenne onpuena (cawuie 160 Mna), iro 
naei B03MOWHOcrb poSinbCfl nyiujero pacnbuieHita romiMBa m ormtMHaauHH ero cuewnBaMHB 
c BOMyxoM B oinnsne oi ppyrttx CHCreM flaaneime B cncreMe HEUT aScomomo He 3aBMCHt ot aa- 
cioiw epauieMMo paMrareJM 11 ofiecneHMBaei nopaay Tonmxaa b KSMepy cropaimo a MywHMii mo- 
MBHT BPOMBHH M ti QtITHMSribHOM MOaMHGCTBG. 


§15 

CMCTEMA ntfTAHMB TA30BblM TOn/UIBOM 


ABiirarenii ra 3 o 6 annoHHbix aaroMoSxnefl Moryr paSoraib Ha paaaHHHbix npMpopnbix h npouwui 
neHHon raaax. KPiopbie MOryt HaxopiiTbCB «ai< a cwaroM. ran h a cwnweHHOM anpe a cnennanb- 
hwx 6amiOHax. 

B ochobmom b Kanecrao raKoro ra3a ncno/ib3yerco MeraH. B Sannonax ewarun raa Haxopnr- 
ca non paeneMneM nopapua 20 MTIa. 

CwHWeHHUA ra3 — 3io. HaM npaRH.no cMecb nponana h SyraHa, naxopHTCfl a whpkom 
coctobmhm 6 oannoHe npn Sonee mk3kom paaneHHH nopnpKa 1.6-2 Mna. ChmmohhuA raa 
b Sannone He ponmeH 3amiMaib aecb oSbeM, Macib ra3a ponwHa HaxopHibCB a ra3oo6paaHOM 
coctobhmm. HioBbi He npon3ouino pa3pyiueHHH Sannona np« ysemiHemiH oSbexia whphoctm 
Bcnepciane «arpeaa. 

no cpaaneHHio f. whpkmm HeCnHHwM toimhbom ra3 oS/iapaei HeHoroptiMH npeHMyipecraaMti 
ripH Hcnonb30BaHHM oro b Kasecrae ronnnaa arm ABC. Bonepawx. raa peweBne WHPKoro ronnii- 
aa So aiopbJX, oh nynme CMeiUHaaercR c BoapyxoM, oSpaaya opnopopHyio ropKinyo cxiecb. 
" otwcnenHaaeT Soiree nomioe cropaHMe, noaioxiy a oipaCoraBunix ra3ax raaoSannoHHbix aaro 
mo6,hich copepwnrca Menauie apeaHbix oetueciB. Hpomb roro. ra3 a ornHine or 6eH3HHa He paa- 
xmmaei uoropnoe Macno. a aro rapaimpyei yMeMbuiGHMe ii3H0ca fleianefl peMrarenn. AHTHpero- 
HauxoHHan ciomocrb ra 3 a awiiie. hbm 6eH3HHa. B ro we apexm CMecb raaa c ao3ayxoM nweeT 
MBHbaiyio lenaory cropanup h uatiaapTHbiM aanraieab npn paSoie Ha ra3e Syper NMeib MeHb- 
uiyif' MouiHOCTb aeM ioi we paararenb npn paSoie na wmpmom ranmiae. HecMoipo na Henoropue 
HepocraiKH, ra3o6annoHHbie aaioMoSunn nonyaaioi ace Soiibuiee pacnpocrpaMeHMe a Mope. 

flepep ieM hbh noparb raa a aauopy cropanim. nywno CHHanib ero paBtiemie, ppn Hero hc 
noiibayioi cneunaiibHue pepyitropw. Cwkwchiiwm ra3 npepaapHieabHo nepeaopnico a ra3O06- 
PB3"oe COCT0BHH6 c BOMouibio ucnapHTena — cneunanbMoro rennooSMeiiMHHa, nopunioMeHHoro 
“ cacieMe oxnawpeMHB panraieaR, 

Bee Sonouie naaecTHbix npoHaaopHteneH aaioMo6HneiT cepnimo abinycnaiOT wopem. npep- 
BB3«aM8HHwe pnfl 3HcnnyaiaiiHH Ha payx rnipax ronmiaa — whpkom h raaooSpaaHow (Volw), 
BMW FIAT Rovec h p„.|. Ha arm aaraMoSHPB. naparaioiibHo ycraHaBriMaaiorcA pbc cucTeMbi n.i 
I3HHH - pirn WHPMoro loimnaa h pn H raaa (U »c. 2.101). 8op»reiib wowei c nowowbio KOH.poiib 
HOro ycipoAciBa nepCHiiiOHaib paSoiy paHiaienn ho tot mtih ppyroH anp ronn«sa u onpeponBn. 
octatoK moooro lorumaa r, noMoipbio «OHTpo/ibHbix npuSopoa. 





Pmu 2.101 Aoi 0 M 06 Hnb BMW 316 g Mower 
paGOTarb Ma 6eH3HHe h CMHmeHHOM raae 


PMC. 2-102. EMKOCIb p/10 ra30 npOHSBOACT- 
ea KOMnaHKH Ford Motors 


HeoGxoAHMO pa3Meuiaib raaOBbie GannoHtj b 6e3onacM0M Mecre. Hio6bi ohh Me GbUIH nospe- 
waenbi B caysae aoapmt. HHoraa 6aanoHbi vcraMaannsaior b 6arawH0M oraenenm /lerKOBMiaB 
roMOGmieA, ho pacnonaraiOT hx npM 3roM Ha« moxkho Aa/ibuie or aapHeA mbctm aBTOMOfiMlMi. 
MOiopan Mower noABepruyrbCB yaapy npii aBapMM. Ha rpy3oewx aBT 0 M 06 Mmix GannoHbi ana cma- 
roro raaa o6biH«o pa3Meuiai0T Mewfly paMOM m rpyaoaoA nnarilropMoA. y asroGycoB 6ann0Hbi mo- 
ryr pacnonaratbcn Ha xpbmie. HoKOTopue npbHBBoflHremt HaroiaanHsaioT eMKocrw ana raioBO 
ro ronriHBa h 3 KOMnoaHTHUx MarepnaaoB cneuManbHoA 4*opMu gnu nynujero HcnonbaoBaHiia 
oPbeMa OarawHHKa (pnc, 2.102). 


§16 

HAaaYB flBC 


OflMHM m3 CH 0 C 060 B noBWiueHHB M0WH0CTM ABHrarenB BHyrpeHHero cropaHHB aanaercB yBemi- 
'leuHe HonMHeciBa nocTyna«mero b uwihhopu Boaayxa. noaasa b ABHraTenb Boaayxa npa nono- 
wmenbHOM asbbbmmh Haabiaaerca HaAPVBOM. B Hacroatpee apeMB 3apy6ewHWMM rpapMaMH npo- 
M3BOAM1CB or 50 AO 90 % ABHrateneA c naAAyBOM ot oGuiero o6bBMa BbmycnaeMbix ABHrareneA. 

B flBC npHMeHHioT MexaHMsecKMA naaflya, Koraa aoaayx 3aHaHHBaercs cneunanbHbiM *ia- 
COCOM (KOMnpeCCOPOMI, MMeiOlUMM MGXBMHieCHMA npHBOA. A TypSOHBAAyB nPM KOTOPOM 
MOMOpeccop npHBOAMTCB b AeAcTBHe rypGMHoA Gnaropapn anepniM orpa6oraaaiMX raaoa. TypGo- 
*.OMnpeccopbi nonyHMAH HaaGonbiuee pacnpocrpaHeHMe. 

B TypGOKOMiipeccope Hcno/n>jyorcfl uen rpoGewHbie Hacocw. Hoa AeAcreHeM ueHrpoGewHwx 
CHP. Bbi jaaiiMbix fipaui&HMGM xoneca c nonamaMH, B03Ayx oiGpacbiaaercfl h nepnipepHii Koneca. 
a b ero ueurpe coapaerca paapeweHMe. hto oGecneHHaaer BcacbiBatme Boapyxa iphc. 2.103). 
fln» arpdreHiHBHoA pa6orbi rypGoHOMnpeccopa naciora BpaweHMfl Moneca KOMtipeciopa aonwna 
Gbirb oHeHb BbicoKOA tie MeHee 50-100 two, mmh' 1 . 

npH paGore flBC H3 BbinyCKMoro rpyGonpoBoaa nop paaneHneM BbiOpacbiBaioTca nponyarbi 
rropaMHB. Kotopwe hmcot Bbiconyio TOMnepatypy. noro« ra30B npiiBOAiir so apamenHe xoneco 
rypGMMw. Hoiopoe nepeAaercB 3aMpenaeHHOMy Ha o6tneM sane Konecy KOMMpeccopa. 

Ana AOcmweHHB dasbi HappyBa r. e. MOMeHra. Korpa paaneHMe Boaayxa na Bnycne npeBbicur 
arMotiJiepHoe. Heo6xoAHMO, moGbi Gama pocTHmyTa onpeaeneMnas nacroTa BpauieHHa lypOnHW 
(Me MeHee 60 000 mmh - *). FlpM Manux o6oporax pBMfareiw ryp6oNOMnpeccop paGoiaer 3 pewyp 
mom pewHMe ('laciora 5 000-10 000 mmh' 1 ). HeoGxopuMO yMMtwBaTb, h;o HaAHHne Typ6i.Hu 
B BbtiiycHHOM lpame co3Aaet conporHaneHMe Bsocopy OTpaGoraauiMX ra30B, 
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Pmc. 2.103 CxeMa pa6oTw TypooHOMnpec- 
copa 


CymecrByer abc npoOneMW. obr33mm».ig 
c HQAAyBOM ABm aio/ievi. rtepsafl 3a*</naMa0rrR 
b TOM. MTO flaeneHHe MaAAyoa vaennuMBaer 
cieneHb cwotmr ABwraTeriR m yueflMMMBaei 
cunoHMocTb flBMfarenn k flOTOHaumi Bropan 
npo6noMa CBR3BM8 c tbm, mto mbm Gonbiue ‘«a 
CTora epauieHMH KOneMMBTpro Ba/ia. tbm 6o/ib 
we o6pa3yeiCT oTpaCjoraewa* ra3oa m TeM 
Gwcrpe© apoiuacTca noMnpeccop. yBenMMMBafl 
KO/iMHecTBo ao3flyxa. nocTynawmero b um/ihh 
APW. 3TO npMBOflMT K VBenMHeHMIO MOiUHOCIH 
ABMraTe/in m opHOBpeMeHMOMy yse/iMMeHMto 
i<o/iH‘«ecTBa OTpa6oTaawnx raaoa c noc/ieAyo 
mMM POCIOM MMCna OfiOPOTOB TypfiMHbt. EcnM 
He npeflycMOTpeTb cneunanbHbtx Mep. stot 
npouecc npHeeaer k pa3pyweHH»o fleTa/iew 
ABHraTenn turn tvpSoKOMnpeccopa 


nPOME>KyTOMHOE OXAAW/JEHME 803AVXA 


M3BeCTHO. MTO OH3TMe B03Ay*B npHBOAMT H no- 
Bb4weHH»o ero TeMnepaTypw. B coBpeMeHHwx 
HaAAyBHwx ABuraTenflx mocto npMMeHuiOT npo- 
MewyiOMHoe oxfiawaeHMe nocTynatomero or 
Typ6ohOMnpeccopa B03Ayxa (puc 2.104). 
C 3T0M LienbKJ B03AyX. QHaTblA B TypGOKOM- 
npeccope. nocrynaeT b cnenHanbMwft Tenno- 
OGMeHHMK, B KOTOPOM B03AVX OXnaWABBTCR AO 
reMnepaTvpw 50-60 W C. Oxna>wjeHMe B03Ay 
xa Aaet B03M0>«H0CTb ynymiiMTb Hano/meMHe 
UM/1MHAPOB 3a CMeT yBeOHMeHHfl nnOTMOCTM 
B03flyxa M CHH3HTb BepORIHOCTb B03HHKH0BeHHR 
ABTOHauMM. OxnamAeHHe B03ayxa noBbiwaeT 
MOUAMOCIb ABMraTe/lB C HBAAyBOM npMMCpMO 
Ma 20 % npw oflHOBpeMeHHOM ynyMweHHM top* 
J1MBHOH 3HONOMMMMOCTM. 


PEfy/lMPOBAHME AAB/1EHMH HAAAVBA 


npHHuMn perymtpoBaMHM 3 aKflH>Maercfl b orpaHHMBHMM wacTOTbi apameHM* TypdoMOMnpeccopa 
noc/ie aoctmwchmh HeoGxoflHMoroaaBneHMR Ha/wysa. C 3 toh ue/ibio HcnoabayercR cneUMaflbHWft 
ncponycMMOH Marian. noiopbiA orpaHMSMBaeT MOAMsecrBO OTpaGoraawMX ra 3 oa. npoxoflfluiMX -re 
pe3 typOnny ipnc. 2.105) 

B CMCrewe awnycua nepep Typ6MH0ft MMeeTCfl oOaoflMQM (6aAnacHWM) KaMan KoropwA Aaet 
BO3M0mH0CTb OTpa6oiaawKM f333M MMHOB8Tb iyp6MHy. 3 toi «aHan ompbiBaeTCB nepenyc* 
hwm anananOM. HyacTBMTe/ibMbiM 3/>eMeHTOM unanawa rb/ircicr noanpywHHeHnaR MeM6p«Ha. 
He MOTopyw BoafleAcTeyiOT ABe npoTHaonoAomwo nanpaBnenHbie OHAbi: cwna cmsthr npy>nnMw 
*i ABBnehHe ao3Ayxa nocne rypCoKOMnpeccopa npw AociwweHHM 3aAa»iHora flae/iewnR wa mv 



Pmc. 2.104 Typ6oKOMnpeccop c npowexiy- 

TOHHblM OX/iaWAGHHeM 
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6a MOMOpBMB MpOIHGaetCM, CMHMBfl npywn- 
mv, a co6A*MeHMb4fc c mbmGpbhoA K/ianan ot- 
Kpbtaaer o6bo/imoh Manan flaaneMMo MajyiyBa 
mow mo ofporv/'wpoBaib npwapuTMbHbiM 
cmamew npyMHrtbi. 

B coaptfMeMMwk ABMrarennx c iypG0Ma;i- 
AVBOM Ipwc 2-106» MancHMa/ibHoe naene 
w»ie Ma/iayaa pery/mpy©Tc* cmctomoW ynpaa- 
'teMtia ABMraTeneM. KoMnhtoiep nonysaei 
cwrwan ot aaiMHHa aGconioTMoro AaeneMHfl. 
cpaBHHBaet ero c aenuMMHOM HOMMHa/ibHO- 
ro 3MaHeHna aaBneHMH, conepwaiuMMcn 
b nawRTH. h ynpaanaeT 3neKTpoMarHMTHb»M 
nepenycKHWM wianaHOM. PaGoia 3ne*apo- 
MarHUTMoro K/ianawa KoppeKrupyetcs b 3a 

BMCMMOCTM OT CKOpOCTHOfO M H3Tpy3QMH0r0 
pewMMOB ABHraTe/iB. 



Y\ 


Pwc. 2.105. Pery/inpoBaHMe MSAAyBa: 1 — no 

neco KOMnpeccopa; 2 — no/uuwnMMHM poTopa. 
3 — Koneco TypGMMb: 4 — nepenycKHOii K/ianan 



Pmc. 2 106 Typ6oKOMnpeccop Garrel: 1 — nonaTmi iyp<5HHW. 2 - «opnyt n’p6wnb<, 3 ten 
,ioua» 3autvna; 4 - «opn,c noniui<n»MKO B ; 5 - ynoo; 6 - aamHiHaa nnscmna; 7 - Hupnyc kom 
npeccopa. 8 - A«it»py3op; 9 - Kiiana«; 10 - nacoc KOMnpeccopa; 11 - vnnoiMe»Me, 12 - "Ofl 
uiHnHHH! 13— BiynKa noAtinmMiwa: 14 — aaonoHKa 
















0'iem, aa*Hi>iB aonpoe - awSnp npa- 
SHiihHOro paaMepa rypeaabi /pm homkpbiho- 
ro floiirareno. B nepBbtx ABararenax c ryp6o- 
MaAAVBOw A/m nerHOBbi* 3FiT0M06anea 

1970-x rr Hcnonb3oaanncb roioBbie kohct- 
pyHUMM. pa3p36maHMbie, «a« npasano. flan 
AM3anew OoAbwax rpy3O0w< aBTOMoOaneli. 
Taxwe ycrpoactBa aaaana xopouiHd pe 
3ynbraT aim yaeAHHBHHR MaacaManbaod 
MOlUHOCra, no 6bina HesdnJieKTHBHbiMH ana 
nonybeHim tonbuioro apyrauiero MOMeirra 
a cpe/weM aaanasoHe nacioj apamenao 
ABararena, r. e. nan nonyaenaa aociatoHHOit 
npM&MMCiocTM asroMoSana. Bonbuiae ryp- 
6 MHbi rpe6osana aeaoroporo speMeaa 
Ha -pacKpyiKy-, aoraa npn nefionbuiax aa- 
rpyarxax cmpbrnanacb apoccenbHaa 3acnon- 
«a. mto npnaoaHno k 3aaepw«e HapacraHHa 
aaaaeHiia Haaflyaa. 3ior artapear noayHHn 
na3BaHne lypfioaMbi. 

BonbiuMHCiao coapeMBHMbix rypCcmoM- 
npeccopo8 nerMOBbix asroMoeanefl HMewT 
Me6oabUiwe pa3Mcpbi h awcoMyo aacrory 
apataeHMa. 

flna loro mio6m yaeaiiMMTb naanaaoa tac- 
tot apauieima aanraieaa, npa Koropwx 
typ60Haaaya oSecnesaBaen noabiuieHae aa- 
aaBHMfl, npaMenaiorca no asa ryp6oaoM- 
npeccopa aa oahom asaratene. Oaim rypOo- 
KOMnpeccop pa6oiaei rip.i hm3kmx opoporax, 
a aiopofi opii bwcokhx, B nocncaaax noaone- 
hhbx HaaayuHux ABararenea crana npuMe- 
HBIbCO typSoKOMnpeccopbi C nepBMGHHOH 
reoMeTpaea (pxc, 2,107). HOTopbie coxpaaa. 
or BbicoHyo cHopocib raaoa npa Manwx 
aarpypHa., ra« hto rypSaHa eceraa Bpauiaercs c HywHoa caopocrbo. 8 Taaax typ6oaOMnpecco- 
pax noroa HanpaanneMbix Ha iyp6aay ra3oa ynpaanaerca c noMoiubo cneuaa/ibabx noBopasa- 
BaomaxcB 3ac/iOHOH. OaHOBPBMeaabia noBODOT 3acn0H0« npoa3BoaaTca c nOMOuibO uiToaa 
BaKyyMHoa HBMepbi. Pa3pei«eHae a naMepe perynapyerca aneHipoMaraambiM wianaHOM 
no caraany KOMnaoiepa. 

KOMnaaaa DatmterChrysier. aoropaa Ha caoax aBtowoPanax Mercedes B TeaeHae npoaonraa- 
renbHoro BpeMBHH npaweHana MexaHaHecaaa aaaaya. ceaaac Hcnonb3yer lypOoaownpeccop 
c H3MeHBeM0a reoMorpaea. a hoiopom noaopot 3acnoHoa ocyu/ectBnserca c noMOu/bO rneurpo 
aaararena (pac. 2108). 

npa paeore cacreMU iyp6oHaaayBa npoacxoaar canbaora aarpcB ryp6aaM a aoMnpecsop ocra- 
erca cpaBiiatenbHO xonoanbiM. Oaeab eawiibiM y3roia. onpeaenaowHM APOTOSSHHOeib ryp6o«oM 
npeccopa. aanaetca v3en nonmam-m-OB aana. OOnhho Macro ana cm33kh noauiariMBHoa noaaeica 
noa aaaneaHeM ax CHCTBMbi CMa3HH aaararena. Maoraa ana noauuieHMI paSotocnocoflaocra aanoy- 
aa npaMBaamr oxnamneHMe aopnyca ryp6aabi MHAKOcrmo aa cacraMu oxnarripeHaa aaararena. floe 
ne npoaomaarenbMOto aoaweaaa aa bwcohch ckopocim aoTouoOaaa c ryp(5oKaMVBOM rypOana mp- 



Pac. 2.107 CxeMa pa6oibi ryp60K0i«npec- 
copa c H3MeHReMOH reoMerpaeH 



t 


Pmc 2108. BHeujHHii 8 ha ryp6oMOMnpecco- 

pa C M3MGMOCMOH rooM6TpHe«« 
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Pile. 2.109. flH 3 om.Hbm flBHraT8/ib c typ6o- 
HaAAyBOM 


Pile. 2.110 Typ6oHOMnayHAHbiH aowraienb 
Scania 


mei pacKpyTHibcn flo bwcokiix CKopocreii (cothm iuciih oGopotob b MHnyryl. nocne ocraHOBHH abb- 
rareno rvp6onoMnpeccop ocraMaBraiBaeicii ne cpa3y, a Macro ywe ne nocrynaeT h noAuninHH«aM 
Hto6w hb npoB30uino noBpemaeHim noauninHiiKOB, peKOMBHAyeics nepefl BbrnmonemieM ABware- 
ns oarb einy BoaMowHocTb HeKoropoe Bpewn nopa6orarb Ha xonocrou xofly. 

OseHb xopomo ciiCTBMa Typ6oHaaa»Ba pa6oiaei B AH38JIBX. Orpa6oiaBume ra3bi b flmene xo 
nofl.cee. teM b 6eH3MHOBwx flBnrare/mx no oGneriaer pa6oiy iyp6oH0Mnpeccopa, h, hpomb to - 
ro. B Aiiaene He cymecruyer onaCHOCtii bo3hhkhobbhmb fleioHaunn nosioMy HecnyMaimo. hto 
iyp6oHaAflVB yciaHaBOMaaercs pomth na sce< coBpfiMUHHbix flHaenbMbix ABHraremn rotKOBbix 
uBTOMofiMneH (PMC. 2.1091. 

8 MHOrouiWMHflpaBux nBMrarenox c GOAbUJHM pbGohhm o6beuow HenoTopuB rpyaoBoix aBio- 
MOGHfiefi otpaGataamiie ra3w npoflonmaioT oGnaflarb Gonbujow 3HGpriieH, flame nocne npoxow- 
aeHHo lypGoHOMnpeccopa. 3iy sHepfMlo womno ncnonb30BaTb jkib aanbHeiiiuero noabmieHMB 
wouiiiociHbix xapaKTepHClHK ABHraienn. C03flaBaB iaH naawBaewbie lypGOKOMnayHflHbie flBMra- 
ienn Ipiic. 2 110), B ra«OM flBHratene nacTb 3HeprMH OTpa6oiaBiiiHx raaoB HCnonbSyeiCB ano 
pacKpyMiiaaHHB aonoflHHienbHOH TypGHHu. KOiopan iepe3 rHapaanHiecKyio Myipry CBB3aHB c ho- 
nemaiuM sanoM. Tanaa KOHCTpyrnuiti aaei B03MomHocib, yBemwinb Kpynwpt# Monem Ha Bane 
ABHraTeHH. 


MEXAHHMECHMM HAUflVB 


MexaHHHecHHH HflflflyB noBBHncn panbuie lypGoHaflflyBa, ho po naciomuero opeMeiiH ocraeicfl 
anurepHaiHBOM ryp 60 HaftflyBy. Hacroia spauieHiiB Hacoca-HQMnpeccopa ihoGoh MexaHMuecHoB 
r.HcreMhi Haflflyea npBMO nponopuMonaribHa sacioie apaweHMfl Moronuaiora aafla inocno/ibKy 
npHBOflHicR OT Hero), flostouy m koahhbcibo eoaayxa np« Haflflyse nponoPUHOHaiibno naciore 
BpaiuenMH. npn stow HCHAioHaioTCB BbicoKHe Tewnopaiyphi n aauepwHH HajMysa. C flpyro« co- 
POhw, CHCTOMbi wexaHH'iecHoro najiavea 33HiiMaioT Gonbuie MBCIB. ipeGyioi cneipiiUibHoro npn 
BOfla I 06 WHH 0 syG'iaibin peMeHb) M CHflbHO uiywnr. B HanecTBe hbcocob b CHcrewe wuxaHiiiocHO 
to HdAflyea Moryr iicnonbaoBaTbCB paanMHHwe vcTTXHic’tia ho Hawdomiiuee pacnpocrpaneHae 
nonyHMnn narHeratenH tuna Ruts (PMC, 2,111, 2112). 
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§17 

3AWMrAHME B flBMrATE/IBX 


Pa6oiocnoco6HOCib 6SH3HMOBoro fiBHiaienn 33BHCHT ho tonbKO ot cbobbpbmbhhoh noaaia 
b ero mimiHflpbi T0nnMBH0-B03ayiuH0i» fopionea cmbcm a nocneayiowero yaaneHan npoayKTOB 
cropamio. mo m socnnaMBMBHan b HyMtawa mombht roptosaa cmbcm ot MCKpu c noMOiabfO cvictb 
M bi 3aWMra«Mfl. HcKpa npoonaHHBaei MeKmy anaHTpoaaMa cbbmm sawaraMaH |PMC- 2.113), Cae- 
■•a BBOpa'iMBaercn b p63b6oaofi otbbpctmb, BbinonHeHHoe a ronosne 6noKa. 

Cbbmm aawuraHan 3a mhothb roaw csoaro cyiaecTBoBaHna npHHuanaanbHO Mano hsmshh- 
nMCb. MO 3a CMei npMMBHBHMn HOBBMUIMX M3I6PMBMOB H COBpBMBHHbtX TBXHOnOTMM CtanM OOHBB 
MaaBMMoiMM m aonroBBMHbiMM. HBKOTopbie CBe'iM c nnaiMHOBbiMM aneKTpoaaMM Moryt npocny 
«MTb ao 100 Tbic. km npoSera bstomoOmiw, 

Ann toro mto6w Meway aneKtpoaaMa cbbmm aBwaraHan |pMC. 2.114) npocKOMMna MC«pa. 
mb hob HywMO nonan. bucohob HanpnMBHae (mb mbhbb 20 000 B|. Ha aBroMo6vinnx. b kotopwx mc- 
nonbjyiorcn hctohhhkh 3ne«rpMMBCKoro "OHa c Hanpn«6MM6M 12 B. ann nonyMBHMn Bbiconoro Ha- 
npn«6HM« npMMBHneTCB KaiyuiKa sawaraMMs — TpaHcaiopMatop c aByMn o6MoiKaMa (nepBMMHOfl 
a OTOPMHMOMI. oinMuanuiaMMCn nacnoM bmtkob. 

KaiyuiKa 3a)KaraMMn (pac. 2.115) hmbsi BMyrpBMMiia CBpaBMMMK. BiopaMMaq oSmotkb, mmbio- 
rnan 6onbuiBB mmcoo bmtmob. MBMOiaMa Boapyr cBpaeniMKa. OaaH ee noHeu coaaaHBH c ueHt- 
panbMbiw QbiaoaoM KaiyuiKa. a btopom — c MM3BoaonbTHoii anBMMoa. riepBHMMan oOmotmb 
Ic MBMbUJMM MV1CHOM 6MIM0B) HaMOTBHa nOBOpX BIOPUHHOM, M ee BbiBOflbl COeflMMeHbl C HH3HO- 
BOUbTHblMM I01BMM3MM. 

Ha BiopMMHoa O6M0TK8 HaiyuiHa 3a*araMnn abicoaoB Manpn»6MaB aoaMMHaer nocne loro. 
aaK uepea nepaHMayio oflMOTKy npminer aMnynbc tomb MaSKoro HanpnweMan. 

Miimbmt onepewBH.in 3a/MMraMan nannaicn aecbMB aaMHiuM napaMBippM a aonwen perymi 
poaaibcn e cooTBercTBMM c .i3MBMeHanMM o6opotob a Harpy3Ma aaaraTenn. Ha nepabix aBTOMO 
OaribMbi* aBarateniu unepemeHae aamaraHan perynupoaanocb epyuMyio. ann Haro mb ppmOophom 
minae daroMofiami pacnonaranaob oneuaanbMan pyiionTaa. 3areM Ma CMBHy pynMOMy perynnro 
py npauien pacnpBflenaienb jawaraMim (pac. 2.116), 


116 






Pmc 2113 Cncin cawMroMMO OoMjMHonoro 

AciMraiono: 1 - MoMtaMTOflfi 'aMna; 2 - opo6 
pcHHfl wwnaiops (OapbepN Ann torn ywioO! 
:• KomanmuA ct«p**Mb; 4 — KBpaMmacmiA 
MMimiop: 5 — MamnnHiscHHA Hopnyo: 6 — to- 
KonpoHoanutmt croKnorepMBtH"; ^ - ynnonin- 
ioiiuhoo Mo/iwio; 8 - tonnootaoflmilan manoa; 
9 — ueiopanbiibiti anoKipoa; 10 — toraiOnoA no 
Myc apoanropa, 11 - paGOHBB naniopa; 12— fio 
hoboA 3ne«TpoA -Macca-; li — mcmpoboA saaop 



Put 2.114 Po6o-.oo men. ciiomm jamara- 
•mo c nnatmiouuMM aaoKipoaoMK 



Pmc 2.115. HoMcrpyHUMn MotyiuitM jawMro- 
hub: 1 — itpbiuma; 2 - KOMtabiMoc ntWAo; 
3 - BMMr. 4 — fn.inoil moKofo ManpBWOHMu; 
5 - ynnotMHtonbHaB npoKnapua; 6 - Kom.ue- 
B0M MarmtionpOBiyii 7 - nopatPAtsH oPmuimu; 

8 — BI0PHHH8H O0MOIKB; 9 — iliapipopouwo 
M.iomnop; 10 - noiMy« Matyiintn; ll — ipaw- 
iliopMattipiioa Macao; 12 oepflOMtiMK. 
13 — MBPIOHHBB npOMaapaa: 14 — KOMtnMTIlttB 
npymMMa 

IlOA kpwuihoA pncnpapeitwrenu. o moio- 

Pyx) QXOAMI 0«MH BbJCOMOBOnblMWM ItpOBDA 

ot itatyuiMB jowHtanMM u obnwwr NccnoAbKO 
npoBOflon. no ojpiOMy n kowaoA eaam aa 
wmibmmm. pflononomoM uomno6o»iiibiA mo 
X aMM3M, B TOM MBXBHM3MB MMOOT3B ABB 
rpyjM«a, ypaBMOBOuietoibio npyaumoMM. nn 
topwo pauoAB'Cn npH bpbuiommm aoaa pac- 
npoABnmeim m yuoaHMMaaiOT yi un onopomo 
>IM» 3aMMroMMH npit yooavoioMMM ooopoioo 
ABMrate/w nyroM noaopora onopnoA m/iucih 
M bi. mo noiopoA paciioaomoMW HoMtBKtw 
npapMBoronnOMCtoMu laatoi bmmm Baonqn 

U T 


















Pkc 2.116 KoHcrpyuuMn flainiKa-pacnpeflenMtenB aamMraHHI): 1 — nopnyc: 2 — rpyaxH 

ueMTpoSowMOfo perymitopa: 3 — shut apenneMBB nofluuinHima; 4 — oaxyyMHbm pery/mtop: 
5 — npywHMa Ba«yy"Horo perynnropa; 6 — axaiiiparMa: 7 — luiyuep; 8 — MarMHionpoeofl poropa; 
9 — nocroumum. MarMxr, 10 — poiop: 11 — HpumjKa; 12 — noMe»onoaaanTem,Hwi. pComotor 
13 — auiaoaw; 14 - ue«rpant>HbiM romam; 15 — 6erywore 16 — qinnun 17 — buht KpeiuWMMU 
pgiopa; 18 — OfiMOTKa oraropa; 19 — aunt KpenneHiis ciaiapa; 20 — eraiop; 21 — MarMxro- 
ppoBOfl oOmothh craiopa; 22 - onopa craropa, 23 - noflujxm.Hn, 24 — npymHM rpya.iKa: 
25 — ynppHue uiaiteu. 26 - ary/ixa, 27 — aan..K: 28 — ruiaciMHa oma.i HOppeHTOpa; 29 - men- 
6a; 30 - npyMMHHoe Honupo: 31 — umupr; 32 — My®ia npMBofla 
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Pmc. 2-117. CxeMa komtskthoA chctomm 3a- 
»»roHMs: G — mciomhmm SHeprwM (lenenaiop 
wm SKHyMyaRTopMan fiaTapeni: 01 — kohabh- 
caiop. 1 — npepMaaiem.. 2 — HaryuiKa 3 bmh- 
ra«Ka; 3 — pacnpeaenKTenb 3a)NHmHHR; 
4 — HCKpOSbie CBGMM 



Pmc. 2118. BocMOHTaxTwaa cncieMa 3a*H- 
raHMfl Bosch 


Hernia h srowy yciaHasmieaerca aaKyysmbiK pery.nn'op. KOiopbiii h3mcmrbt MOMCHT aaxMra- 
MMO a cooTBGTCTBHH c «arpy3KO« (HSM Bwuie Harpy3Ka Teu HH»e flaanen.ie ao anycKMOM ipv- 
eonpoBOflei. 

TaKas KOHCtpyKUKB npocyuieciaoaaaa AOBo/ibno nonro. Co BpesieHew weiaHimeCKyo 
KOHTaKiMyio CMCieMv 3a«nraHK0 (phc. 2.1171 3aM6HK0H Ma 6onee HaaewMyio. 6 ecKomaKTHyjo 
(Pkc. 2.1181. B 3tok cHcreue pacnpeflemnem, aaimraMH) 3aMewen Ha aaiMMK-pacnpeaemiTenb 



Pmc. 2 .119 HMAMBKAyanbHaa Kaiyuma 3awMraHMB: 1 — noi3<nai> nnara, 2 — 3aaaiouwM «a 
maa; 3— flMOflEPU 4 — 3neMC-Hi btopmmhoS oSwotmic 5 — npoBoq btopmhhoM o6mothm; 6 — mom 
■OKTHaa MeiaiWMMecKaa nnacnma; 7 — oiepweMb B~co«oro HanpNMSHwK 8 — P33bHM nepanm 
MOM warn; 9 — nposoa nepBMMMOM oOmoimm; 10 - I 06pa3MbiP cepAexmtx (BHyTpemxA); 
11 — nodORMMoift MaCHMr, 12 — oo6pa3Hbi4 cepaeMMMn |BHeuiHMi*|: 13 — npy»Kaa. 14 — ot 
MMMOMOBao M30nMPyiowafl oOonoxKa 


119 
























» KOMwyrmon /lot.< narnpeaenHTenb owflaoi vnuaonnioume MMnyribCM HMiKOfo ManpsmeHMs 

» OBCOWirnooi MMIW/IUCM DWCOKOro HenJNimeMMn no oiaenbiiuM eeesoM 3awnra«nn PaOoio 
(k'ooHioKinoro nnr'ixxn OOi'Caana nn MenonwoBBrnm aijxpexra Korina. B stof) oMCTeue euio oy- 
uinnsoeaim MCianmoeHMe floraes, xoroptye mb oOecnemBajm owcoxofi wanewMocin 

B coooBMBMMbu aanraronax MerwrHMMecxMM pacnpenemirenb yctynun Mecio snoxrpoxMMM 
cmcipmum. Cetbunc ern (jryMxuiso Bbinomimor iina orneribMwe aneHTpomiwe Moaymi, xnx. name. 
womtpommm# Onox vnoaenoimn HatyiUKM 3awuinMno MHaMBMnvaiibMbie nns xawporo nxmiHApa. 
unoros ;im> naou umummapob (pno. 2.119). 3ro nosaamnn oOoAiMCb «e> BwcoMOBonbinbH 
npoeunoB noswcMib MSnp«iwomre » yaeriMMHrb xanewMocrb ciicieMu jamMraxMS. Hoiiynenne 
naMooio mchpoboio oaapsaa mdOMbbohmtob no anempoMHWM cnmanaM c oxBHb abimxoy) 
tomhoctxio x Oea Hcnonb30BaHHS xaHMx- mrOo nonBHWHbtx naoTen. Bo MMOrxx /ibmi arenax xenon 
oOpasvercs «e ronnxo so bpcmb ia«ta cmanis (310 3Ha«nr, mo Mammas esaua reHepnpyoi 
moxpobox paapna HamAbiil pa3, xoraa nopiueMi, aokoamt no BMI). Coflepmanxe Bpeaxbix xoMno- 
xexroe b otpaPoraaumx raaax npii aroM Hecxo'ibxo CHnmaercfl . 


§18 


MCTOSHHKM 3/lEKTPHHECKOrO TOKA 


Carnwc ncoBbie aBtoMoesnn Me linens mciomhmmob nnenrpMMeCMOro to ha flns nonyseHMS iicxpH 
a cscreue 3awMraMns ncnonbaoaami MarMero, MO'onue Me xymmaiOTCS bo BHeiUHeM mctomhiikb 
3Mepr .mi, B Ma'iec:aeocBeTMTDnbHbix npn6opoB Hcnonb30BanHCb auetnneMOBbie rJioMapx flasra- 
lenb nyCKann Bpysxyro c noMouibio aaaoAHOit py«oo'M. Co BpeMBHeM mb aa'OwoennM ctanM ycra- 
HaannaaTb aKKyMyimropMwe eaiapen, Moiopme Mcnonb30aanMCb ksh mctohnmkm anempKnecMoro 
TOMB nns ocBeuieMMO. nyCMa aeHrare.no c noMouihU ctaprepa. npnaoaa cTBKnooiMCTMTeneH h apy- 
IH> 3ne«Tpono>pe6mcnefi m. MaKoneu, nnn pafioiu acex cnciew aBTOMOPMim npn nepa6oia>o 
mew ABHraiene non npn Mano* xacrore era apaiueHiis. 

B ManecTee aBTOwoOunbMbix aKKyMynotop* 
Mbix 6aTape(i B ocmobmom irpMMeHBtoTCS cbhm 
UOBO-KMCnptHbie axxyMynsTOPHbie Parapex, 
cofipasMbie m 3 otnenbMwx axxyMynnTopoa- 
cenuMii (puc. 2.120). 

CBMMUOBO-MMCnOTMbie aHKyMyllSIOpHbie 

ParapeH Tsmenwe m mb camwe 3<!><peK7m)Hbie 
m 3 cytnecTBytoinMX Ma ceroAMBUiMiifi nexa 
mo omm oTHocM-enbHO neu/eam m cnocoenbi a ie- 
MBHMe KOPoiMoro BpeMeHH ornaaaTb tom b Me- 

CMOObMO C0T6M aMIIBp. MOOfiXOflllMlMM aOS 

SMTaMMS aneKipMsecMorociapiepa CaMMUOBO 
KMCHOTMMM aMMyMynniop COCTOMT M3 CBMMUO- 
awx 3neMTponoB, norpyMeHMbtx a ewKocTb 
c pacTaupoM cepMOH KMCnoTbi (aneKTponM- 
TOM). B peayiibTaie 333MMo«e«CT8M0 anBKi- 
ponoa c MemppnMTOM Ma hh> B03MMKaeT 
pasMocib noiemuianoa. Orne/ibMbiM anxyMy 
xBTop Mweet ManpsmeHxe nxono 2 B. Hus To¬ 
re MioPbi nonyMMTb xanpsmeMMe. xeoO«o«M' 



Pmc. 2-120. AxxyMynsTopMnu 6aTapes 
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Pac. 2.121 rewepaiop nopeMeHHoro tohb 


mob ana nmaHHB aneiopHseCKOfi cera aBTOMo6»ura. awyMynaiopb. coea»HO»T nooneaoBa- 
renbao a co6apaioT b aKKyMymrropHyio 6arapeio. HanpameHae 6oproBOa ceia ner«oBM< aaio 
Mopanea cocraairaei 12 B. Ana nonyseHaq aioro Hanpaweiiaa coeaimoior nocneaoaaTenbHO 
luecTo OTaePbMbin awHyMyaaiopoB. Ha HesoTopbix rpy30Bb.x BBTOMo6anax c anaenaHMU aaara- 
leneu a 6oproaoii aneaTpasecKoa cent acnonb3yiOT ManpaweHae 2d B. flu a nyoca aHsenefi 
ipeSyerca 6onee bwcokoo HanpnweMite noiopoe HeoSxoaaMO ana paPoibi 6onee mowmo.o 
ciapiepa. H3 raaiix aaiOMo6nnax ncnonbayor aae coeai'HeHHwe nocneaoBarcnbHO aKuyiayna- 
TOpmae Oatapea c aanpaiKeHaeM 12 B. 

ripa pa3paae adKyMynaTop.ioa 6anapea nnomocib sneurponara naaaei. npM 3apaa»e a»Ky- 
MyaaiopHOfl Carapea K ee Bbiaoaaw noaBoamca aneKrpasecKaa tok. Barapea 3apa*aerca 
n nnoTHoob aneurponaTa noBbrniaeica. 

Ana 3apaa«H aKayMynaTopoB a naraHHR Bcex notpefiareaea io«a npa aeameMaa noipefioea- 
iacb 'eaepaiopta 3iie«ipaaeCHOro rcaa. CHasana npaMeHanaCb reHeparopw nocioaMHOio ioaa 
a nocne noas/iewia HBflewHbix nonynpoaoaMMKOBblx BbinpaMUTeneiT omh 6wna abiTecaeaw 6onee 
3iMieHTnB.tbiMH reaepatopawi* nepeMeMHOro io«a (pac. 2 . 1211 . 

reaepaiopbi nepeMeahoro tons iwoiuHae, oSecnesaaaioT BOaMOWaucn, sapaana aanyMynaro 
na npa Mama, ofioporax aaaraTenR, aoTpe6yeica cnepaanbMbm BtanpaMMienb mioOw npaoSpa 
waatb iiepeMeKHuA tok a nocroaHHua. Am. noaoep*aww nocroaaaoa eenasaab. aanpaweaaa 
mpaxiepao 14 Bi HC-aaBKCaMO O' oOopotob flearaiena iia.oiib3y.OTC9 petymnopb. Hanpame.i«a 
CoapeueaHwe 3 ne»TO.mye perymnopb. hmbot aeConbrnae pa3Mepb. a. aaa npaaaao. ycanaa 
juiBaioTCB HenocpeflCTBenHO wa reneparope 

B aBrowofiHnflx ncno»b3ye7Cfl o/iMonpoaoAMaa cxeMB ajiempooCopyAoaaHMB. Btopwm npcoo 
BOM ,.«acca.| uiymaT .xeTanm.seo.Ma ayaoa aBtoMOfiana. Ha OonbumaCTBeaaioMoPanea c -«ac 
coa- toeaa..«fiTca oTp.maTenbMb.ti nomoc mctokmhkob Toaa, 
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Pmc 2.122 rexepaTop c mhakocthmm oxnam- 
flemieM 


no Mepe ooBepiueticTBOBawMB hob- 

CIpyiCUHH BBtOMOfiMPB nOnaPUBTCB BCB 

CofibUie noipeSmonoP anexipB-iecKoro 
TOKB. a IBKJKO MMOrO HOBbIK 3/ieHIpOHHblX 
OMCieM. cepBonpHBOflOB c OTeHTpoAeiira 
tb«bmh x i. a. PaapaPaTbiaaioics anetcrpH- 
aeCHBE yciinmeiw pyneBoro vnpaBneMHB. 
ropMoiHbie MexaHioww o TneKiponpxBo 
POM H no 

MOUIHOCTX npXMBI'BCMMX CCrOflHB rCHB- 
patopoB nepeMBHHoro roxa nxraiomHx 
arieKTpoo6opypoBaHxe aBioMofixuB nanpu 
mbhhbm 14 B, KOTOpoe ipe6yeicn nna 
aapBflKH 12-aonbiOBbix aKHyMy/iBtopMbrx 
Garapex. craHoaxiCB HepociaiOHno. no- 
ipe6Hao MOuiHOCTb xciomhmkb anexrpHHe- 
cxoro roxa hb cobpombhhlxx aBroMo6xnax 
floxopxi no 2 kBt CvmecTayciuxe reHeparo- 
pbi c tpyaoM cnpaBHBioTcx c B03pociuex 
Harpyaxox. KounaHHB BMW paapaGorana 
rexepBTop c mxflKocrMbiM oxnamneHMeix, 
BK/POHBHMblM 8 CXCTeMy OXBBlxaeHMB flBxra- 
renB (pxc. 2,122). 

nepCnBKtMBHblX nyTb COCIOWT B TOM, HTO- 
6bi noaxBtb BbixoaHyio MouixocTb renepaTopa 


nepeMBHHoro roxa kBk mmmxmvm no 5 kBt 
Ha ceronHBuiHxx nexb fiBnoeicn npaKixsecKx peuieHHbiM aonpoe o nepexoae xa anexipooSo- 
pynoaaHxe bbiomoGimii c xanpBweHXBM 36 BMecio 12 B. a iBHepaiopbi nepeMBHHoro Toxa 6y 
fly’ pa6oraTb c xanpBweHxeM 42 smbcto 14 B. npaxTaxecxx ara MaxcxManbHO Bwcoxoe «a- 
npHMBxxe Koropoe momxo xcnonb30Baib 6e3 flonojiHxrenbHbix wep 6e3onacHoctx. 
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nepeeon jnoirrowiecmn cacreM Ha 36 B 
■pcnyer npHMoiiimws oneuMaflbaMx amimvm- 
ropawx fiaiapes 3fo caenatb Me ran rpynao. 
i m ace Parapoa. nap 3 bbmchmoctm 01 ax aanpn- 
weaan, coctonr ms cooTBeicioyiouieio MMSna ot- 
qenbawx aimvMy.’iaiopoa. Kppmo loro, pa3pa6a 
ibieaioicH donee »i»tieKraaHb(e aaKyMynniopbi 
a Oaiapen na tonnaaMWX sneMeatax (cm. in. 8). 

CeH'iac ny«K jiBararenefi npoH3sopnTcR c no- 
Mombio aneKTpHHecKMx crapTepoB (pac. 2.123). 
noiopwe iicnonb3yioT aBnpnmeaae 12 hum 24 B. 

Oci.oBy tbhhx ciaptepoa cocrraenneT anempo- 
paarareflb nocraflaaoro rona c anearpoMar- 

HIITMblM flHCiaHUIIOHHbtM BlCUOMCMHCM. OHM 

iintaioica oi aHKyMynaiopHOfi 6aTapea Crap 
•ep npnsoa»T bo apameHae MaxoBHH ABarare- 
no iepe3 3y6naiyio nepe/iaHy. 

flepexofl a 6onee BWCOKOMy aanpoweaino 
aaei B03MOMHOCTb acnonb30Barb ctaprepbi-re- 
Hepaiopbl (PMC. 2.124). BCTpoeaabie a MaxoBHK 
flBararenn. C noMoaibio raaax ycrpoaciB HeionbHO nemo nposopaiMBaeicn KoneaHaTbia Ban ABC npn 
nycae, hto naer eoaMowaocib rnyiuarb flanraienb npa Hawaoa ocraHoaae a nycaatb ero npa rporaabe. 
ho h Mcnonb30Baib ero npa anieHcasMOM paaroae coBMecrHO c ochobhum aaarateneM (cm. m. 8). 

Mcnonb30B3HMe aanpaweaMU 36 B lawxe Bwroflao fl/m anemponpoBonaa. Bonee awcOHoe aa- 
npnweaMe 03HaHaei. hto ta we cawan MOwaoctb Mower 6bin. nepepaHa no 6onee tohkbm npoBOaaM 
B 6onbWHHCiae coepeMeMMUX aBTOMo6anea aneKiponpoBOfliia crana oneHb cnowaoir a aoporoa. 
K KawpoMy M3 MMOroHacneMMWx sneirrpHHeCKHX ycipoflciB aBT 0 M 06 ann AOnwabi 6bm> ntwBeaeau 
aati canoBbie. ran a ynpaBABiouwe npoeoaa nocneflaae c noMOuibio BWHnoHatenea a pene 3BMbr- 
KaiOT ana paaMbmaiOT cooraercrByioiAHe uena. Macao ynpaBnmoipax npoaopHHKOB Mower obirb 
oneiib PonbuiMM. CeroaHB donbUiaacTBO npoasaopaTenea BBTOM 06 aneM HBHawaioT acnonb30Batb 
flpvroa noaxop npa KoacrpyapoBaHaa anenTponpoBOflKM. CanoBbie «a6ena ocraiorca, a vnpaanaio- 
uiae 3aMoamoTCB MynbTMnneacabiMa naiiaoMM (pac. 2.125). Ynpaamaouiae camanbi abb paanaMHwx 
ycrpoacTB Moryr nepepaBaTbCfl no BbicoKOCKopocrabiM UIHH3M c HcnonbaoeaaaeM HopapoBaaMbx 
caraanoe. npa ibkom nopxoae aneinponpoBOAKa 3HaHaienbH0 ynpouaercs a nOHBimetcn bosmom- 
HOOTb npocroro flaarHOcrapoBaaMH aeacnpaBaocTea cacreM aBi 0 M 06 ann c noMouybio KOMnbroiepa 



MynbTanneacHbix naaaa Aaer BooMomaocTb cymectBOHHo ynpocraib nneaiponpoBOAHy 
a8TOMo6Mnn 



Pmc. 2-124 CTapTCp-reHepaiop Ha mbxobm- 
K6 ABHratena 







r /I A B A 


3 


TpaHCMMCCMfl 8BT0M0’ 

6m/ib BwnonHfleT flee 


TpaHCMMCCM^ 


(fjyMKuMM: ona nepeAaer 
Kp/TfllUMA MOMeHl OT /IBM- 

rare/i« aeflyuiHM Kone- 

C3M aBT0M06M/?B. 3 TaN- 

me M3Me«fleT ero bb/im- 
HMHy h wanpaBneHMe. 
npH nepe/iawe Mpyinmero 
MOMewta TpawcMMCCMfl. 
KpoMe Toro, nepepac- 
npeaenpeT ero MewAy 
oi'AenbMbiMM KonecaMM. 


§19 


HA3HAHEHME 


flBHrarenM BHytpeMMero cropamin. BBABlomMeca na ceroaMBWMMli flenb ochobhmm hctohmmkom 
3«epr«H ano aaroMo6HneM, MMeim waKCMManbMbie 3H3MeHnn npyiBiaero MOMeHia » mowhocth 
np« pa3Hbi* 3HaMBHMHK HacToiM BpauieMiia KonfHaaToro eana ABnrarenB. flm Toro Hto6bi «c- 
nonbSOBaro cootBeTciaytouiMc- ofioporbi aaurarenn npn pa3nnHMbix CKopocinx pBUMeHun aaio- 
Mo6an». Heo6xoflMMo iiMeib ao3MowHocTb vi3MeHBrb nepeaaiOHHoe wHcno rpaHCMMCCMM. 06uiee 
nepeflaiOHMOB mmcjio ipaHCMMCCMM a nioBofi mombhi apeMe«n mowho onpeaenmb oiHouieHMeM 
Hacrorbi BpaweHMn MOneHMatoro Sana aBnraienB k HactoTe Bpauiemia seayuwx «onec. 

KpyiauiMi moment. nepeaaioiUMMCB «a aeayiuee Koneco. onpeaenfler TBroBoe yCHime. aeaci- 
Byoiaee a hohi3mtg Koneca c nopofOM. 3to yeitmie onpeaenBeica aeneHMeM BeaMMHHbl KpylBiue- 
ro MOMBHTa mb paaayc Honeca. flns aBHWBMMfl aBT 0 M 06 wiB Heo6xoaviMo. mto6w iBroBOB yciuiMB 
6bino 6onbUje cyMMH cun conpoiMB/ieHtia nanweMMio (canbi conpoinBneHMB kbmbhmio, cwibi 
conpoiHBnBMMB noabexiy. cw/ibi hhgpuhh, aspoaMHaMW'iecKoro conpoTMBneHKfl). CyMMa cun 
conpoinaneMHB abhmbhiw m3m6hbbtcb b ujmpokiix npeaenax s 3aa«CHMoctii oi ycnoBMfi aa»«e- 
HMB. BOarOMy TpaMCMMCCMB aBI 0 M 06 «nB AOAMHa 06 BCneHMBaIb aO3MO«H0CIb M3MBHBHMB 'Bro- 
Boro ycMniiB nyreM hsmembhhb b ujmpokom ai'anaaoHB Kpynuuero MOMeHia. MancHMaflbMOe 
TflrOBOB yCHBHB OrpaMMHMBaeiCB MB BO3M0MH0CT8MM flBMraTB/lB M IpaHCMMCCMM. a CUBnBBHMBM 
Konec c aoporoii 3io yCM/me mb nonwMo npBBbiujaib cwny cuenneHMB. HHaiB aeayiUHe Koneca 
SyflyT npocKanb3biBa>b m asi 0 M 06 nnb mb cmombt ABiiraibCB. Cany cubd/ibhmb moikho onpefle- 
BMIb, yMMOMMA Macto MflCCbl a0TOMO6HHB. npMXOABlUBrOCB MB OflNO KCBIOCO. M3 B03l|><t>M4MeHT 

cuBnneMMfl — ip Ko 3 ®#muhc-ht cnenmwa 3aB«cMi oi cociobhmb aopommoio noKpwiMR MaieciBa 

>1 COCIOBHMB U1MH M MaXOflMTCfl B MpBflOnax OI 0.1 AO 0.9 

HaM6oiibuiee cyMMapMoe isroBoe ycMmie mowbt 6utb peanM3osano, ec™ ace iioasca aaio- 
moSbbb 6yAy BBayuiMMu. Tcm Me mbmbb nna abmmbmmb aBT0Mo6«iiB no aoporaM c raepabiM 
noHpwiMGM aoctaiOMMO aayx aeavmnx Monec na oaHofi oot. yBe/iMHBMMe bmoas eeayuiM* nonoc 
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noWOMHT i< vtnowHeHHto rpapcMpcqpp “ ysenM'WHMo mbxbmhi@oioo noreoh. nosiowy Kopcrpyp 
ro|>aM aetowoGpnep npp»opHrc» npMMMffTb MOMnpOMpccHue peuieppo a aaaPCPMoctp or pa 
jM8*<eMvin aBTOMoOnn* 

Bw6op ivina nppaooa nepyipp* no nee h homhohobkh aoTOMoGann onpepennot ooaMoweocr.. 
a naa6onwuof» crerapp 0eami30uan, to Man ppbie oro caodciBa. 0co6eHHOCrp npasopa onaaw- 
aam bphbhmb -ia ronnpBHyio SMOPOMPPMOcn, Gesonacpocri,, uaccy H KOMnaprpocTb BBtOMOfcm 
a tdKwo «a nopasarepp vctommpbocih, ynpasnneMOCTM it ropM03Hoii pppaMPPH. Bppw domkoho 
aoa bbtomoShm. px npepuyuiectaa h pepoctaiKP.araHwc' rtinw rpapcMPCCpf. Gw/ip paccMorpepu 
a rn. 1 a b aroU rnaae Gypyr paccMotpepb. ocoGeppocrp komctpvmupm pa3nM-.Hu. rpapcMaccap 
^BTowo6nne»i. 


§20 

MEXAHMMECKME TPAHCMMCCHH 


V aa: 0 M 06 «neii KnaccppecKoa poMnopoBKe c Konecpoa 4>opMynop 4*2 Kpyrqippft MOMeHT ot pbp• 
-arena nepepaetcq nepea cuenpeppe m aopoGHe nepepap. B popoGMe nepepap MpyrquiHP momsh' 
•power cryneaqaro P3MeHnrbCn a coorBetcrBPP c BKnioqeHqop nepepaneS flBprarenb. cnenne- 
ppe p mopo6hs nepepap oGupho oGbepppqiOTcq b ophp Gnow. o6pa3yn cpaobop arperaT. Or ko- 
PoGkp nepepap Hpyrouipp MOMBMt nepepaetcq nepe3 nappappyw nepepapy «rnaanoft nepepape, 
. pe yBenpMHBae’cn. p paaee pepe3 ppilKtepenupan p nonyocp nopsopiircq H BepyuiHM Konecyw. 
OrasHaR nepepapa, pmWrepeHUHan p nonyocp c KonecaMP o6pa3y«r Bepyuam Moot 

Ecnp cpnoaoP arperar pacnonaraercn a penocpepcrBepHOp 6np3ocrp or aepyurero MOCTa 
inepeppenppBOpHbie aaroMoGpnp p aaroMOGpnP aapMeMoroppop KOMnoHOBMM c aapHPMP Bepy- 
IUPMP HoneCBMH). e rpaHCMPCCMP MOWMO oGoiirpCB 6e3 Kappa .mod nepepa-m Mewpy mopoGmoP 
nepepai p rnaepop nepepaaed. npp ta«od HOMnoHoane rpaapap nepepa-a p pinMiepeHuwan 
o6upho oGbepppRiorcq b opph arperar. a pnn nppaopa aepyuipx iionec ncnonb3yrorca nonyocp 
c uiapMppaMP. 

IpanCMPccpp nonponppBopHbi. aBT 0 M 06 nned Gypyr paccuorpedbi ppme. 



PMC 3.1 CWMa rpaHCMPccPP aaToipo6pnB 
nnnccpMOCMOP poMnopoBHp; 1 — papratenb, 
2 — popoGna nepepap; 3 - rnaapan ncpepasa 
p ppcMrepemipani 4 — pappappan nepepapa 



ppc. 3.2- CxeMa rpapcMPccpp nepeppe- 
nppaopHoro aoroMo6pnn: 1 — paprarenb; 

2 — rnaepaa nepepapa p pp©oepep«pan; 

3 — popoGKa nepepap 








cuerviEHME 


Me-aHiiHecHnu ipbhcmmcchb ponntaa MMeib BoaMowaocib MpaiKOBpeMeMMoro paabepHasHua 
cn paSoiaiomeio paMraienn. 3 to HeofixopaMo npa ocraHOBxai aaioMofiana a npa nepeKno- 
ie»Mii nepepaa a MoxanaMeCKoft cryneMnaiofi kopoOhc nepepai Kpowe loro, npa tporaHbe 
aaToMo6Mn» c Media a nepeHmoieHiiw nepepai coepaHeHae sana aeararena a ipancMac- 
chh ponmao npoHCXOflMTb nnaBHO, 663 peaaax pbiBHOa. B CB03H c 3THM B03MMiiaer aeo6xo- 
flMMoerb b cneuHanbMOM ytipoaciBO. ofiecneiaoaiouieM nocreneaaoe Harpywemte PBararena. 
B aaiectBe raKOro ycrpoacrea oOwuho npiiMOHneTcu cuenneHae. Mcnonb30BaM«e cuenneHaa 
moo 6 xopmmo pna nepeKnioieHMA nepepai t.n. ecmi rpaHCMaccaa Haxopatcn non HarpyanoU «py. 
tbuimm MOMeMioM, nepeKmoieaae HeaoiMowHO. npempe ism nepexmoiarb nepepaiy, cuenne- 
nae MeoexoflMMO BbiKnraiMTb. 

B npMHuane. a Haiecrae cuenneHaa Momei 6biib ncnoiib30saHa mo6aa ynpaenaeMaa My®ra. 

riepabio asTOMOOana CbVIH ofiopypoaaHbi neaiosHUM cuenneaaeM, a koiopom Meianna'ie- 
cnaa neHta oxBaiweana caapywa MerannaiecKaa 6apa6aH ana npamaManacb a aeMy Haayrpa 
npa noMoma pa3naiMbix puiawHbix sneMeHioa. ZleHioiHbie cuenneHaa b o6mihom nonomeHaa 
Owna Bbiwuoneaw a BKmoianacb nyrsM nepeMeuieHaa pwiara b onpepeneHHoe nonoweHae. Oc 
aoBHbiM aeflocraTKOM nemOHMbix cuenneaaa 6bina HeoSxopaMocib b McnonbaoaaHaa cnowHbix 
pery/mpoBOHMbix yanos, KOMneacapyioiuMX aaaauiaBaMae pafioiax noBepxHOCieii. 

C noaaneHaeM aopo6oa nepepai co CKonb3sm«M» uieciepMBMa noaenmotca cuenneaaa 
KOHycaoro tana- B OTnaiae 01 nociOBaao awKnioieHHbix nearoHabix cuenneHaa aoHycabie cuen- 
neaaB ypepwasanaob bo BHnioieHHOM cociOHHaa npywaaoa, a BbiKnmanHCb. «orpa aopatepb. 


2 3 4 5 



1 10 9 a 7 6 


Pac. 3.3. Cuenneaae aoaycaoroiana: 1 — pma- 
aou Koneiniaioro sana; 2 — MaHOBKK 3 — Myipia 
BUMPKweaaB cuenneHaa: 4 — nepanb cuenneHaa; 
5 — Pbiiar BhlumoieHMB cuenneaMB; 6 — Ban 
cuenneaaa, 7 — Kowyx cuenneHaa: 8 — npy- 
MWaa: 9 — noayc euenneaaB; 10 — i|>pai(UM- 
oaadB Haanapaa 


aawaMaa nepanb. owMMan npymaay. HMeaMo 
c nepBbix aoacipykuaU apaycHbix npywaa 
a npaamay aBiOMoOanecrpoeHHB Bouien npaa- 
pan BKntoieaaa cuenneHaa npywaaaMa 
B HonycHbix cuenneHaBX noaepxHOCTa 
ipeaaB cocrasnana yron 15" c ocbio Koayca. 
K0Hyc. npepcTaansioiuaa coOoa BepoMbia 
ansMeMi, nepaoaaianbHO noHpbiBanca ko- 
wea. Horopaa rpi-Gouana nuaienbHoro a ipy- 
poeMMoro yxopa. ho pawe npa 3tom Owcrpo 
a3HaujHBenacb. ilonoMy anocnepcTBaa era* 
na npHMeHBTbCfl npOH/iapaa m3 Piphkumoh 
H bix uaiepaanos c acGecioeoa oCHoaotV 
MaxoBHK paarorenB cnyman seAywaM ane- 
MewroM cuenneaMB — ero ofiop ajayipa 
MMen KOHanecKyio noaepxHocTb, cootBeici 
Byiouiyio noaepxHOCia BepoMoro aneMeara 
cuenneHaa. BepoMbia aneMeai ycraHaana 
sancfl aa uinauax {npoponbHbix abJCiynaxj 
Bana Kopo6«a nepepan c aoaMOwnocibio 
oceaoro nepeMeuieHHB pna BbiH/HoaeaaB 
cuenneHaa. B paOoneM nonomeHaa MOMyc- 
awe noBepxaocni rpeHaa 6bum ewarw yoina- 
eM npyjbHHbi. Hawaiae nepana conpoaow* 
panocb oraopoM aepoMoii nacia or Maxoaaaa 
a BbmnioMeMneM cuenneaaa, npa paOoie 
nioOoio cuenneana Bamtio, niofibi npa ero 
BbiK/noseaMM eepoMaa saerb Obicipo ocraHa- 
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iiuihhmm HcweurnoM KOiiyBHOrocuonmmmi earno to wo oOiiaaaiQuiHft0Mbw>M 

MOMOHTUM HHemlHH B«(|OMUft JMieMeHT flOBfO HPOlUflnon ITOC/IO BWIOIIO'IOMMII CIlennilHMA. pa 

ipwiimn napwuNOHMHe nnpeflMM, 

Mb cmmhv HOMVcnOMy cuennemiio npHuino MHOTOpHCHOaoe cuennamw, paOotaiouHTe o Macnr 
Ono cocTouno no -lepepypQUiHXCTi cianui.hix m Opohoobuj jwukob 3aKpenneMHMX na uinauai c nc 
»ow““ " Bt’AyuinM fiapaOanaMx BepoMwH 6apa6oip c MHORIHiicneiuitiUH sepOMbiMH phcmomip 
I. 1HH.C oftnapan OonbiuHM momopitom hhopuhm, aro a SHayHTenbnoft crenem. aaipypiHino nope 
wiKweMHe napoflan, HpoMe roro. non oorycroeanMM Manna s »onopptyio noropy flHCKH cmirtanMcb 
m cwennanae mg UbPKnioHanocb. 

CnopyomeH ciyiieMbKi a paaomm. KOHCTpyiiuuH cuennempn oannoca eyxoe MHoroPHCKoaoe 
cuannenno. Bepvmiie phckh aro ewnw CHa6>ptepibp piapurapptaMH na iPphnlimomhoi o Marepnana, 
npoKnenaHHOfo n mum c o6enx ciorom. Ho h a siom ouennenwn coxpoMipncn ochobhoh nopot ia- 
ron MiioropucHOBBH cueruiBHMii — Sonbuioft momspit HHopumi BepOMMX nacteft cpenneMHB, 
oorpypHRiouiHP nspe«nioMBMne nepepay Adytum hopoci8tkom ra«oro cuennemm fiwno 10 . aro 
BOPOMwe MerannH'iecKMe phcmh. pacnonomeHHbie Mewpy pppHPfaHOmibiMH o6uinBKaMH. oOnopa- 
toutMMM mmohob lennonpoBopHOCTbPO, CH/ibHo narpeBanncb npii npo6vi<coBPte 'do yciiopsno no- 
•ioc Hannapoii. a HHorpa aoaM.mano cwibMoe HopoOneHHe amckob, npHBopHBUiee i< HOpyiuomno 
••ncroibi abiKntoyemin cuoniieHHB 

C 1910 r Ha a 8 T 0 M 06 Hnax pia'iHHaioT npnMBHBib opHopHCitoabpe cueruieHHn. OpaaKO nepoui' 
HOHCrpyKumi He HMenu (Jtphkuhomhux HannapoH, phchh HororaanHaanHOb H3 'ivrypia h 6poi>3M 
hhh m 3 ''WHa h claim, nocrenemio npeHMyipeciaa ophophchoboto iPphhukohhoto ajenneHHn 
nonymnn Bceofiipee npH3ManHe. h k cepepHiie 20 « rr. ono ywe npapdvmeciiM BbdecHBOT npo'iHC 
HOHCTpyKUHM 0PHHUHOHHWX My4»T. 

Cepiac a rpaiicMMCCHBx aeTOMOftlneft ace iauie npHMopinpoicn tbkwo cuenneinio. nocTpo- 
GMubie Ha HHbix npHMUHnax pohctsmb: rnppaaflMHecKHe h aTiainpoManTHTPibie. 

B imppODmi'iecHOM cuotvidhmh ImppoMydiie) aepyuioe Ihocochobi nonacmoe Honeco caa3a- 
ho c paMtareneM. a BepoMoe ITypdHMHoel nonaciHoo Honeco — c TpancMHCCHeP. B nonepeHHOft 
imocHOcTH KO/ieca rMppoMypJiTU hmciot Itropwy iopa. B nonecax HMeoTCfl papnanbMbie nonacTH, 
06a ptoneca noMemeMbi a Hopnyce. 380 ohhohhom mbchom, (Ipm apamamiH nacoc hop o noneca mh 
HOTH' iecnaa omopthb phhpkocth, pacnonomeHHOM Mfiwpy aro nonacrnMii h pBHwviueftcH noapeu- 
ctbhl'm neHrpo6ewHMx can. nepepaercfl rypOnHHOMy Monecy. Bph pocthpkciphh onpepenewHoro 
•iHcna ofiopuTOB ota SMepiHB ctaHOBHTCB pocra'OHHOH pnfl loro, HioObi aaroMoOHnb rpoxyncn 
< Meets, a npip panbHei'dueM yBMMHBHHH HHdia o6opotoa Honeca ruppoMyddbr ipilHiPHatOT apa- 
maibcH npaHTH'iecKH c opHHaKOBOH cnopoctbio. 

H'j]|x,M.®Tii a Kawecme caMocTonTenbMoro ar- 
peraia, BbinonHniouieTO it>ywKU”H cuennciiHH 
ft rpanCMHCCKH aaroMoOHnn, He ncoo/ib3yet- 
c«. ia« p.o» pna cpftecneHeHHH oa ebmnmeiiM 
iiph np;peioiioyeHHH nepepan Heo6xopHMO «>■ 
jpoBarb cnowHyto cucieMy ee onopomiiBHMB. 
noouiMy iHapuMypda ni)HMe>iBeicfl BMecie 
l ufiblMPIWM QpMKUHOHMblM CUKHneptHeM. KOTO- 
pot- vcTaiiaarTHoaeTCB 3a Haft nocnepoBa- 
lenbMO h cnymMi nmub pnn nepeioiTO'ieHHB 
nepopa'i, 

3nentpoMarHHTHoe nopoumoBoe opan- 
nahiie (pnc. 3.51 nonymno mohoiopob pac- 
npoCTpaneHMe tia aatoMoOnmu Monoro 
nnacca BeoyumM oneMenioM cuenneimn 
BonoercB mohobhh c 3aHpennonptMMM 



Pbc 3,4. MHoioflMCHoaoo cuonnoHHe, pa6o- 
ranuioe a MBcne 


12 / 



M3 MOM MarMHTO'TDOBonaMM t O0MOTM3MH 
B036V»inOMMB BoaomnP BUCK JaKpOnOOH 
m 3 ueaymeM aane hooo6km nopeaaM. Mow 
BV MaiMMTonpoBoaaMti h boaomhim omchom 
MM eeiCn 303ByillMbiM 3330P. S MOTOPMH 330 

fliiroB cnauManbMbiH iPpmmiihomhwm nopo 
moM. oSnaaaioiuMH bmcokmmh ManuttHhiMit 
CBOHCTBaMH. np» OTCyTCFBHM T0IC3 boOmot- 

h-ax B036y»weMMR Meway bobvpihmm a aeao- 

MhlMM 3/IOMOHiaMH CuenneHHO canoBoft 
CBB3M Hot — cuenm'tMne Bt>mrnoMeHo. Ecnw 
K oGMOtxaM B036yMABHHR noflaoflHico 
aneHTpMHecHKM toh. to 3a chbt oCpaaoaa 
mho MarmiTMoro nono, lacrauu nopoui«a 
BwittpaHBaioTcn no choobwm bmhmbm mbt- 
HHrhoro nono, m coaaaetco CHooeoe aaao- 
MOneHCIBHO MOMfly aeayiUHMH I1 BeaOMbIMH 
3/ioMOHtaMM ctienoeHHO, CHnoaao ceoab 
39BHCMT ot chahi roHB. nocrynaiotuero a o6- 
MOTKV B036y«aei*M0, OcHoaooe aoctomhct- 
ao taKoii KOHcrpy«uHH aaiimoMasrco a tom, 
mto ynpaaneH«e cnenneHHOM momho nepe- 
hgcth c neflanM cuennoHito na pyoHoft, kho- 
noHHbiH aapnaHT ynpaBneMHo, mto amyaobHO 
ano BOflHTeneH C OTpaHMMOHHWMH (1M13MMBCHK- 
MH BO3M0WMOCIHMH. 

TppMKUMOHHoe OBHOBHCKosoe cuonne- 
hmb a OodbujHHCiBe cnyMaoB oBooeTco on- 
THMD/IbHblM HOHCTpyKTMBHblM peweMHeM BOO 
paccMarpMBaeMoro yana rpaHCMHCCHH. 
CxeMa OBHOBHCKPBoro CuenneHHO npeacTaaneHa Ha phc. 3.6. Oho coctoht m 3 ocayiuv Mac¬ 
ron: MaxoBMKd. nowyxa. HawMMHOTO bhckb, Bpauiaiowerooo c mbctotom «onoHMaioro Sana 
BBMraTeno. h aeflOMoro BHCKa. pacnonoweiiMoro Ha uuiHuax aeayuiero aana kopo6kh ne- 
peaaM. 

KpoMe Toro, bo (Jtphkumohhom cuennenHH BbiaenoioT rpynny aera/iBH, ocyuiecTBnoiomHx 
BMmOMGHMO-BblHniOMOHHO H npMBOa CUennOHHB. BtOHOMOHMO CuenneHHO OCymOCTBIIOOTCO noa 
AOMCTBueM CHOU. c03aaBaeM0H npywHHaMH, a BuHatOMOHHO — a pe3y/ibTBTe npeofloneMMB 
JTOH CHOW npH 003aeHCTBMM Ha neaanb CuenneHHO, Koiopao o6ecneMMaaer nepeMemeHiie 
BWMMMHOrO noauiHriHMoa 

B 3BBHCHM0CTH OT IMHO npyWMH C03flai0WMX CTKHMBKXUTHO CHOW. OpHHUHOHHbie Cuen/ieMHB 
paaaeooioTco hb: 

— cuenneiiHO c noptupspuHUbiMH npywMHBMH: 

— cuenooHMO c uoMTpanbnoH mohhmbchoh nDywMMoii: 

— ouenneHHB c AnaitpaiMeHHOH npywiiHOSt. 

BPOblUMHCTBO M0X3HHMSCMHX TpailCMHCOMfl COBpOMeHHbCX IIOTKOBblX aBT0M06Hne« MMOIOT 

f-uennoMHii c aHa^ParMOHHOH npyMHMOH. 

Ma rpysoBbp a8T0M06nunx uaujm. npuMBHeMHe aayxaHCHOBbie chotutohmo. HcnoobaoaaHMe 
HOTOPWX 6bl3BaH0 MOu6xOflMMOCtblO VBO/IHMOHHO n/lOmaflH I10BOPXMOCTOP TPOHHO 603 yaemiMO 
mho BiiouiHHX paaMepoa CuenneHHO 

K MOHCTpyKUHH cuennenHH npOflbOBMOiouio onpeaeneHHwe tpeSoaamin 



Phc. 35, 3neKTpoMarHHTHoe nopoiuKoaoe 
cuenneHHe: A, 6. B — 3B3opbi; 1 — Beflyuiao 
MacTb. 2 — HanoaBHMHbtP Hopnyc: 3 — o6mot- 
kb ao36y«floMHo; 4 — aeaoMao oactb 
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nnaBHocTb numoMoMMa. 3io ipe 60 BaHHe flaiiryeicn neo6»OAHMOCibto chm*ohmb jimbomm-ib 
cub« naipyaoK s ipaacMMcCHH npa rpOfaiibH aaroMOfianB c Mocra m napaa/BO'ianaa nepeaaa 
Qo iwASBMcro BpeMeHH poa ippaMuaaHHbu cuei'iiBRaa noaMeaBnaCb B ochobhom (Jipmkiihohmwb 
MBKnaflMM, b cocraa itoTopw* axoflHim acOecr. nanomiHreiiM h cBflaytoiyaa Marepaaniii. B mbciob- 
uipe opBMfl bcb Oonbuiee pacnpocipsMeHMe fionyaaioi ippaaunoMawe HaxnapKa 0e3 acOecra ana 
(. MHHMMaubHhtM ero coflepwaaaeM 3 to cBRaaao c Tew. hto ac6ecioB3R nwnb npaaaatta onacaoa 
ami apaposbo aenoaBaa 

KoHcipyHTMBHo ruiBBiiocib BK/HOH0HMR cuenneaMB pociaraeicn 06ecneHeHi-eM nopaT/maociB 
aepoMoro pacxa, C sioa uejihto BepoMwe archr neraoBwx aBi 0 M 06 anea BbinoflMBioTco peapea 
••biMH, c aeaoiopoa KOMycnocTbio mm Bwnyiuiocibio cemopoa. 



Pac 3.6 OflMopMCHoaoe cuenneaae: 1 — aeprep cuennemiB: 2 - MaxoBWC 3 - (SpvwUBOWMbie 
H.iMiafl«n aeflOMOfO pacaa; 4 — aamaMaoli flaw S — onopabic Kom.ua: 6 — paa<pparMeHaaB 
npyaiaaai 7 — oopuiiinaBK BbmmowaaBO cuonneHMti: 8 — nepaanHwa Ban aopofiaa nepeaaa, 
9 aoponoMosbie KOUbua; 10 - wyipra BbiHiRoieiiMR; 11 — urapoaaa quopa Banna; 12 — KOWyx 
13 — aanaa; 14 - uiroa paOoaoro uanaHflpa; 15 — coepaiiare/ibHaa nnaciaaa 16 — pa6ona« 
uatiHHflp; 17 — uiiyuep nponoaaa; 18 - aeMrapepaaR npywaaa: 19 - ciynaua BeflOMOio pacaa 


Ji-o a* ion 
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B a tom cniNae ceiiropbi paeotaioi nan nnaciMH'iatwe npywanw Mewny neAOMwM amchom 

II OflHOA M3 (JipMKUBOMMbl* MBWtaflOK. TaMWe Ha nilBBHOCTb BKntOMBMMB 0KB3NBaer BnMRHHS yn 

pvtocrt 3BnMeifioB b MaxaHMSMB SMKnionoHMB. c ainx RG3MUMM mennemtc c anaijipaf mohho* 
npywimoi). y MOiopoft nciaaimiBwe nenecmH BwnoflHflioT ipyHMUHM pwiarcm BfaiKmOHOMlta, npefl 
noituraiKiMee mbm cuen/ieNne c nepMcpepm'iMbiMii npyxwnaMM, y noroporo abm/bo'ieNMe ocy 
uiecTBnoptcB weciHMMH pu-iaraMM. 

Hmctotb BWMnioHeMMq. nomine OTCoennncuHC paHraienq ot tpaHCMHCctiH AOCTuraeicii no 
nysewiiOM rapaHTHposaHHoro aaaopa Mewpy noBepxiiocTBMM tpbhmh npn noriHocrwo BtnmaroH 
nepaiM cuenneHMn. flmi payiPMCKOBoro cuenneHiin HMeerca cneuitanbHoe ycrponcTao ana npH 
HvamcmiMOfo nepeMcuioHMii BMyrpoHnero seoymero pyioKa a nonowemie. npn moiopom 06a oe 
AOMbix akcmb naxoAmcs a cboOoahom coctobhmh (pmc. 3 . 7 ), 

npeaoxpaHeHHe ipbmcmhcchm ot nHH.iMHiecHHX Harpy30K. flHHaMMHeCKne narpy3KH 
8 ipaHCMMCCHH MOryl 6bHb eflHHHMHbIMM (BHKOBblMM) H nepMOpi’HeCKMMM riMHOBbie MBf py3KH 
BoaHimaioi npn pesxoM M3MeHeHiin yrnoaoii chopocim rpahCMMCCHH, HanpuMep npn awiiOHe- 
mmm cuen/iennfl Ppockom neflanw, npn Hae3pe Ha iiepoaHocib. Htofibi He nponaouino nonoMKM 
b ipaHcwncCMM. cuennenMe aonwHO orpaHHHHTb npeaenbaoe 3HaieHHe Harpy3«M nyrexi npo- 
SyHCOBHH. 


nepHOfliineCHHe HarpysKH (KpymnbHbie «one6aHMn) boshmioiot b peaynbiare HepaBHOMep- 
hociii Hpyiniuero MOMeHta pBiiraieno flnn raujeHMB HpyrunbHbii HonePaHun rpaHCMHccHM 
a aeflOMOM ancxe cuenneHiin ycranaBmiaaior racmeflb KoytM/ibHbix Kone6aHiui (pnc. 3.8). Ciy- 
mma eesoMoro pnc«a n cam BeaoMbiii ahch CBB3aHU Mewpy coPoft He wecmo, a -iepe3 npyxm- 
hm racmens. KonePaHiio. aoSHMKaiouiMe B ipaHCMMCCHH, Bu3biaax>r OTHocnrenbHoe yrnoBoe 
cwemenne aeaOMoro aiioca n ero ciynmiw 3a cier peipopMamiii npywMH racinenn. a 3 to CMe- 
cueHHe conpoBowpaeica TpeHnexi ((ipMKuMOHHbix aneMOHtoa racHTenB. Tbkhm o6pa30M. raiue- 
ime KpyinnbHbix HOne6aHMii riponcxoAMT 3a cnet cun ipeHMB. Mpowe loro. racHtenb. HSMeHBB 
iKcciMocib rpaHCMHccHM. we Aonycnaei B03M0MH0CTH nacTynneHMB peaonaHca a tpshcmhcchm. 
awBopH pe30HaHCMbie Hacroibi 3a oSnacrb pa6o‘inx wacror panraienn. 


I] EF 



Pnf 3.7. ycrpoHcioo. o6ocneHHaa»uieo 
rapa»TMpoBaHMWM aasop Mew H y no- 
HepxHociBMM ipeHHB; a — pusamMoe; 
6, B — CO UlIOKOM M npyvHHHOHi S — pa6o- 
sns 3 B 30 p 


npMMeHeHHe AByXMaccoBbix m 3 xobhkob 
a hohcipvmuiih flBMtaiemi noaBonMno nepe- 
HecrH raciitenb HpynwbHbix KoneSaHun 113 
BeaoMoro flncKa b mbxubhk. TaHoe HOHCipyx- 
TMBHoe peuieHiie no 3 BonRei ynpocmn, cue- 
rineHiie. CHiianib MOMeHi iiHepunH BeAOMoro 
AMCKa 11 . cneAOBaienbHO. yMeHbiunib Harpy3KM 
Ha 3/ieMeHfbi ynpaaneimq iiopoPKOii nepepan. 

BnepBbie noA 06 Hbic cuenneMMo nonBii/mcb 
B 1985 r. 

noAflepwamie HamHMHoro ycnnnn 
a 3 aA 3 HHbtx npeflenax 8 npouecce 3 KC- 
nnyarauMH B npouecce aKcnnyarauMM 
b pe 3 ynbiate nanoca iPphhuiiohiiwx aa- 
KnaAOK HawMMHon AMCM nepeMamaeTCB 
B CIOpOHy MBXOBHKa. M 3 MeHllfl WeCTMOCTb 
ripy«MH cuenneHMB. B cuennenim c nepu- 
ipepiinHbiMii npymiiHaMM Horopwe 11 mCKK nH* 
Heiinyio ynpyryio xapatnepiicniHy lpnc. 3 . 9 ), 

3 T 0 npHBOAHT II CHHWeHMIO MamMMHUIO yen 
n«o II nepeAaBaeMoro woueHra tpbmhb 
annoib AO iiacnynneHMH npoOyncoBbiBaHHB 
cuenneimB, 
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Pmc. 3.8. racMienb KpyiH/ibHb*x noneGaHMM: 

1 suck; 2 — ciynmia; 3 — cyxapb; 4 — npy 
WHHa; 5 — cranbHan waitea: 6 — ®phkumom- 
naa iua 86 a 


Phc. 3.9 rpa4»MKM ynpyntx xapaKTepHCTHK 
npyMMM: 1 — cuenneMMe c nepnti>epi<HKbiMii 
npyjKKHaMw; 2 — cuennenne c AMatpparMBH. 
HWMM npyWMHaMM 


B cuenneHnax c AnaiiparMeHHOti npywHMoa. Hoiopaa a Meet HenHHeviHyio ynpyryo xapaKTepa- 
ciMMy. ycwnae npn H 3 M 0 ce nawiaflOH noftAepwMBaeica npnMepHO nocioaHHb>M. 

ripaMe«eHMe flwaiJiparMeHMOvi npywaMbi no 3 aonaei ynpocniib KOHCTpyKuaio. ran kbk npa- 
M&pno Bflaoe coKpawaercti micno peianeii, yMeHbwaerca paaMep cuenneHMa. a npy»MH 3 aw 
no/iHHBT eme m tfyyMKUWO pbi'iaroB BbrnmoseHMa. fliiaipparMeHnan npymnna 0 < 5 ecneHMBaet 
paBMOMepHoe pacnpeaeneHiie yciimin no Bceii BBKnafliie. BamHbiM npenMyiuecrBOM Anactpaf- 
Mei.Mon npywKHbi. no cpbbhbhhkj c nepmliepmiHUMn. nanneicn to. mo npn noBwweHMH yrno- 
bok CKOPOCIM MBxoBKKa ueHTpo 6 ewHbie CHSbi Me MCKawaioi ee xapaKiepncrMity. HpoMe Toro, 
nan BK/iHo K 3 PHC. 3 . 9 . npn BbnoixjHeHMM cuennCHnn ycwine npyWMMbi ci<K*aeicn. iro o 6 ner 
“aeT ynpaanemte cuenneMMew, B HeKoropwx KOMcroyKUMAX oAMa<t>parMeHMOfi npywimoii bm 
nyHAan cTopona npywMHw HanpaBnena BMyrpb cuenneHMa. 3 to noaBonaer aecKO/ibKO yMenb 
lunib uinpMHy arperaia, ho ycnowMaei KOHCTpyauMio BbimMMiioro 3 neMenra m npMaoaa. 

nepaoHacanbHo AMaitparMeMiiaa npymmia noaaHiiacb a cuenneHnax nemoBbix aaiOMoen 
nei< flonroe BpeMa npHMeneHMe ee a cuenneHnax rpy 30 BbJX aatOMOOHneK cflepwiiaanocb teoio- 
norMaecKOM cnowHOCTBPO loroioaneHMH npyMMHM 6onbuioro AMaMeipa. 


nPMBOfl CUEn/lEHMR 


ripMBOA 4 »pmkuhohho<o cuenneHMa Mowei ObiTb MexaHnsecKHM rHAPaanMMeCHMM ana anempo- 
MaiHMtMMM Ha 6onbUMi>iaae aBioMOSnneii npuMC-HaiOTCo wexaHM-BCKMe a riiApaB/maeCbiie 
npMBOAbi 3nempoMarHwiMwH npaaon npHMeHaaica peflMO. a ochobhom npn MeoSxouMMoc™ aa- 
iouatM3au.Hi npopecea ynpaBnemia cuennenHeM flnn oSnerieHMa ynpaanonMfl "a MBKoropiai 
aatOMoftMiiBt u npMsoae ouenneHMa Mcnonb3yoi mieBMeiM'Micmie u naKyyMHbic ycHmne'iH 














B kb-iocim npMoam cuonntHM mooobmimm norxoawx bbiomoOmobIi mbcio Henonuiywr umnu 
■iiicubB »docobwi> npMBOfl. Ero npeMMyuiociaaMM Banmorcn npocioro « newoBMaiia. Oaiiano 
h.imoc $phmihohmuv HBKnapOK npH isHOM rime (lpMBOflB iipimonm h M3Meiieiiwo nonomeimn ne 
nomi cuonncHim rtoaioMy s KOHcrpyrnimi ipoconoro npimopn oOmmho npc/iyCMinpemi bosmow 
M ocib pyrnioA mum BoioMmiiiechOii peryimpoBHM. 

rBppaBiiii-ieoHiiK npiiBiip cuennoMHB MCnonbayer cboAcibo necwMMaeMOCTM WHAKDOTH. B ha 
•■ecrae pnfiO'ioA mhahocim Mcnonb3yioi TBHyio we. no h b tnapaBiiH'iecnOM lopMoaHOM npasaae 
(cm. in. 5). (Ipmbop Mmeer maBMbiH >i pafioMMii niuiMiiflRbi. ooeauHeMKbie Mewpy co#ofi ipyOonpo 
BOPPM nnyiiwep pa6oMero ipinHMflpa iepe3 TonHate/lb flOHCiayei na BMimy bhuiobommb cpamte- 
"*iB, cBmaiiiiyio c BbiwMMMbiM nomuHnHMKOM. flnp vnanennn eojayxa na npiiBoaa e unnmuipaa 
rHAPBBDHHBCwtro npnnoao ycianoonen.' cneuMflahMbie itnanaiibi 

Hbpiaa B laapaamiMOCHOM npnapflo cuenneHKB yctaHaBnMBaiol AaMnitwpymutee ycipoAcmo. 
Horopoe racni MoneSaHHH, BoaHnnaioiuHe npi< B3a«MoaeActBMti awwHMHoro noauinnHHKa c aae- 
MBHTSMH BbnimObemiB CpamiOMHB (CM. PMC. 3.9). 



P«c J 10 ,1 Cxumb rMapaenKMOCHoro npMuoaa cuon/ioHMn; J neaanbi 2 - toinumyib; 
3 - rnsBHuA UMlWHflp; a — nopuieHb lo/maiemi. 5 - nopuiOHb rnaaiioro iwnanapa; 6 — 6aioK, 
7 - ipyPonpoBoa; 8 - paPoim. mimmap, 9 - iiopuiem.; 10 - npywima. 11 - um; 12 - ono- 
pa a Mb I'M! 13 — BHWMMNOM iioaumnHHK 
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K0P06KA (lEPEflAH 


KopoilKa nepeaai (PMC. 3.10 61 npeflHaaMaieiia Ann M3M6HenMS a ujmpokom flManaaOMe ipyinme 
ro MOMBHia. a caeaoBaienbMO, m raroaoro yCMnan ha BeaymMx Monecax aeiOMo6Mnn m cKOpocrei- 
aB.iweHMo. ano o6ccnaienMo aai'memn 3aaHMM xoaoM. a laxwe ann flnmenbMoro paaoSiueHMB 
aaMtaiensi ot aeayuiMx Monec npu paCoie nsiirareno na xojioctom xony. 

K Kopo6ne nepeaai npepbflBnnioTca cneayioiLpie Tpe6oBaHnn: 



Pmc. 3.10 6 Kopo6na nepeaai Hm-2126:1 - nepBMiHbi* Ban; 2 - Kapiep cuenneHMB; 3 - mahmi'i 
noflumiiHMK nepBMiMOro a ana: 4 - 6om KpenneHMn BepXHeti hpohiikm: 5 - Qepxims HPNiima; 6 - ne 
neaMMM noauinnHMK atopwiHoro Sana; 7 - SnoxMpyiowee xonbuo CMMXpoHMaaiooa BKmoiexMB nepe¬ 
aaiM; 8 - ciytiMua lll-IV nepeaai; 9 - Mp)na lll-IV nepeaai; 10 - luecTepxa III nepeaam; 11 - cronop- 
xoe xonbuo; 12 - crynxua V nepeaaiM; 13 - My0ta V nepepaix; 14 - wecrepMB V nepeaain: 
15 - uiecTepHS II nepeaaiM; 16 - pomiKOBtjfl noauiMnMHKj 17 - uinoHxa; 18 - wyipra-wecTepHa 3aa 
iiero xoaa. 19 - 6no«MPy»iuee xonbuo CMxxpoHM3atopa BxnioieMMB II nepeaaiM, 20 - ciyroua I " 
nepeaai; 21 - meciepMB I nepeaaiM; 22 - ciepmBMb pbiiata nepeKraoieHMB nepeaai; 23 - book 
D biiaia: 24 - pwiar nepeKmoiemw nepeaai; 25 - 3aflHMii noawMnxxx BTOPMiHoro Bana; 26 - ipna- 
HOU anaciMiHOM My$TW xapaaMMOM nepeaaiM; 27 - aeayiuafl meciepMB npMBoaa cnMaoMcrpa: 
28 - canbHMK BTOPMiMoro Bana; 29 - raiia (pnamia anacruixop My®ibi: 30 - ueHTOMpyoiuee xonb 
uo; 31 - aropMiMbiB aan; 32 - ynnoiMMtenb; 33 - fpn3eorpa*aienb. 34 - uiaiSa; 35 - 3aflNMH 6ont 
npoMemyroiMOfo aana; 36 - 6onT xpenne«MB xpoxuneMMa aaaxeM onopbi CMnoBoro arperara. 
37 - i anna uirotnbwi xpennexMfl 3aflHeii xpbtuiKM; 38 - 3aa«MM noauiMnxnx npoMewyraiMoro aana. 
39 - 3B4HBB Kpbmma xopo6xM nepeaai; 40 - nponnaaxa 3aa»eM MpamiMM; 41 - nronbiaibiP non- 
uiMniMK: 42 npouemyioi.iao uiecrepHB 3aaxero xoaa; 43 ocb npoMewyioinoM uieciepxM. 
44 - npoMemyToiMbiP aan; 45 - Kapiep M 0 P 06 KM nepeaai; 46 - nepeaxni noaummmx npouewytoi 
..oro aana; 47 - 6om nepeflHeto noauiKnxMKa npoMexiyroixoro Bana 
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nOecne'teNHe onTHM«m»Mbur inroBo cHppoctwwx oboAotb sbtomo«iw»b non jiabmnoA sapaH 

repMCtMMe naMrate/ifl; 

— 6»cuiyMHocm. b i>aOoTe m nepeM/noMOHMH nepena'i: 

— nerKoerbynpaBneaan: 

— BWCOKMM Knfl. 

C nonanenneM nepuwx motopmwx saanaweR noBaanacb iieo6xopaMocrb npnMeaeaafl ycr- 
Powcib pro* HBMQHGHHn nepeaaTOMHoro OTaouieaan or paurarenn k aonecaM. npaMeHn8uiaecfl 
aanaane pexieaabie nepepaaa. caomipoeanabie co cranaoB, oxaaanucb aecoctosrrcnbnbiMn 
a oHBMb caopo crana BbirecMoibCo 3y6aatbiMM nepepeaaMM. HepBOR nopo6aoR KopoCKoR. nony- 
M.IBUIBM uiapoKoe pacnpoctpaaeaae aa aBTOMOOHnilx. Sbina aopoOaa nepepaa co caonb3Sip»MM 
uiecrepaBMii, Koiopwe Morna nepeMeutarbcn aa aaapparMOM ana uinaueaoM Bane, pan roro no- 
Ow BXOUNib b aauenneaae c uiecrepanMa, ycraaoaneaabiMM aa ApyroM. napannenbaOM nepaowy, 
aane. Oaa c«oactp»Mpoaaaa aameaepoM SMarteM /leeaccopoM bo ippaauaa a b 1891 r. 6wna yc- 
laaOBneaa aa asTOMoOane -naaap-PeBaccoP'. 

do npaauany peactaaB kopo6kb nepepaa pa3nasaior crynenaanue, OeccTyneaaaibie a «om- 
OaaapoBaaawe. CiyneaaaTbie aopoOKH nepepaa abieioi MexaaaaecKMfl npaBop nepeMeuieaaa 
uiecrepea no BanaM. a Seccryneaaarbte noaaonaior aaMeMBTb apyrmpaa MOMear aa aepyipax aa- 
necax, ae weann nonoweaae nep ana <ra3a>. 

Ha SonbinaaciBe nerHOBbix a ipyaoBbix aBioMo6anox ycraaaBnaBaioi cTyneaaarbie ko- 
po6aa nepepaa CTyneaaaibie aopo6Ha nepepaa woryr HMeib paaaoe aatno npaMeaneMbix 
Banoa. flonroe apeMfl aa aBroM06anflx npaMeannacb tonbao rpexaanbabie koro6kh nepe- 
paa. Mpyrnipaa MOMear oi pBaraTenn nepepaercfl c noMPipbio cuenneaan aa Bepyipaa Ban 
InepBaaabifil hopo 6 hh nepepaa, aa noiopoM MMeercn UJecrepaB. riapannenbao eepyipeMy 
sany pacnonaiaercn npOMewyloaaua Ban c aa6opoM coepaaeaawx c aMM uiecrepea. Bepy 
ipaa Ban aaxoparcn aa opaoa oca c aepoMbiM (atopaaabiMI Banow a Mower 6blrb coepaaea 
c hhm aanpnMyio pnn nonyaeana npflMoR nepepaaa c nepeflaroaawivi aacnoM, paBabiM epa- 
aaue, Kpowe roro. opaa aa uiecrepea npoMewyroHBoro eana aaxopaTcn 8 nocronaaoM 33- 
uenneaaa c uiecrepaep aepyuiero Bana, 3 ppyrae — co CBoOopao BpauiaKiupiMMCfl aa aepo 
mom Bane uiecrepanMii. Ann paaweaan aaroMoftann aapaaM xopom aeo6xopHMO po6aBHTb 
erne opay uiecrepaio wewpy uiecrepaeS npoMewyToaaoro a uiecrepaeii aepOMoro Bana, aro 
noasonar aeaoMOMy aany a3Meaarb aanpaaneaae caoero Bpauieaan. Ann nepeanioaeaiiii 

nepepaa aeofixopHMO oOecneaarb a03M0in- 
aocrb wecraoro coepaaeMMn otpenbHbix uie- 
crepea sepoMoro eana aenocpepqreeaao 
c caMWM aanoM. Ha npauraHe 3apaaa nepe- 
MnioaeaHB nepepaa oaa3anacb ae raaoa 
npocToa. Ann 6e3ypapaoro BHnioaeMan ne¬ 
pepaa aeoOxopiiMO. aroOw yrnoBbie caopo 
era spauieaan uiecrepea aa BepoMOM Bane 
a caopocTb caMoro aana 6unin paaabi, ne- 
peanioaeaae nepepaa aa nepsbix aaiOMoOa- 
nnx 61,1110 poBonnao rpypaoa aapaaen, c noro- 
POa Morna cnpaBnnrbcn roiibao onbitawe 
aoaareua, aoropue Morna coaeran. ynpas- 
neaae aBtoMo6aneM c aeraoa pa6oroR 
nepannMM cuenneaaB, -raaa- a pmaaroM 
nepeanioaeaas nepepaa, Hpouecc nepe- 
Knioaeaao nepepaa a Mexaaaaecaax tpaac 
Maccanx cyuiecraeaao ynpocrancd nocne 
aaoopereaan caaxpoaa3atopa. 



1 23 456789 


Pac 3-11- KuHcrpyauan caaxpoanaaropai 

1 - mectepaB II nepepaaa; 2 — enoaapyiouiMe 
nuiiuua; 3 - CKOUbJiliuan hiyipra OKmoao.iim II 
a III nepepaa: 4 — crynaua; 5 — cronopaoe 
nonbuo; 6 — npywaaa; 7 - cyxapn; B - uiapim: 
9 — uiecrepaii III nepepaaa 
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CHM«pnHH3aiop (pmc 3.13) — eneunenbiias 4ipMxuxoHHftS xoropas oGecnexxaaei aw 
nasMMWHHa yrncnwK cxopocieii uieciepeH. C0o6ofliio opaiumoiuxuca na pane c yi no»o» ntopoono 
03M0t n ease a ne aonycxaei x» ooeflMMOHHs no MOuema. noxa yxa3aHHbie cxopocra ns cpBaxaioire 
8 tpexcryneHxaiux kopoGmox nepaflax. BbmvciiaBuiMXcs a 1940. rr,. cMtuponaSaiopu npx 
mciib/ihci. Meatfly sropofl u Bbioiifofl nepenaxaMH. a nepexmoHeiiMc ita nepayio nepenaxy ipeOo 
nano flHoHMoro ootmiiMa cueiweims Iran naauaaeMas neperawexa). Ceroflits coapeweimwe 
. ivnmixatbie xppoCHM nepenax MMeoi CHHxpoMHaaiapw Ma ace* nepeflaxa* He3aaxr.HM0 or ho 
miaecraa cryneiieil, 

flayxeanbHwe Mopo6Kn nepeflax npMMCHoioica B nepeflBenpHBOfluux a 3aAHenpMBOfliM,i. 

. yaflxMM pacnonowexiieM aenraienB) aBTOMOGxnsx. KownpyKiMecu ax coBMemaxn a oamom 
Gnoxe o flUMraieneu. cuenneHxeM, rnaBHOit nepeflaxeit h flwM>epeHmtaroM 

nonepexuoe pacnonoweHMe hobo6n« nepeflax (pttc. 3.12) nosaonoet npuMeHan, rnaaMyo 
nepeflaxv c mtflHHflpiixeCKMMH weciepHSMH. ripvt npoaonaHoB HOMnoHoaxe (phc. 3.13) npHMBHS 
exes iIiaonao nepeaasa c MOHHxecKHMH hah mnoMflHbiMH uieciepuRMM; nocneflMflfl flanpeicfl Go 
nee CflOWHOP a H3foroBneHMM H peryoMpoaxe. 

OtMOSHbie floctoMHCTBa flByxeanbMbw xopoGox nepeflax: 

— npoctora KOHcrpyituxn: 

— wanas wacca; 

awcOKMM Knfl MS npoMeWyioxxbix nepeaaxax Inpx nepeflaxe xpyTRUiero MOMeHTa yxaciByei 
foiibMO o(ina napa uieciepeH). 

B 10 we bpbms s AByxBanbHofi xopoGxe nepenax net npsMos nepeaaxx (xorpa b nepeaaxe 
i.pyiouieio MOMeMia He yxacreyioi u)ecrepHH| h MaxcxManbHbiH Kflfl Ha auciueii neoeaaxe xxixe. 
■«» iia npsMoit nepeaaxe TpeXBa/ibHo8 xopoGKM. 

ManciiMaJibHoe nepeaaioxMoe xitcno oahom ayGxaiofl napbi xopp6xn nepeflax He flonwo 
npeBMuiarb HeHoraporo npeaena. 6mi3Koro x 4. npeebiiueHMe Koioporo npuBonxi « vaenHxeHHO 
(aGapmos m noBbuueHHio vpobhr uiyMa. 3ro orpaMitxiiBaei o6nacib npMMeHeHMti flayxBaiibHwx 
«opo6oH nepeflax icnbMO nerKOBbiMM bbtomoGharmw Manoro x/iacce 

Ecnw neeraienH c laKHMH xopoGxaMM ycranaenHuaioTcs nonepexHO b nepeflMea xacrw 
BBToMOOHns. io flos MOHCTpyKTopoB flByxBanbHW* K0PO6OK nepeflax yBe/iHxeHMe xiicna nepe¬ 
flax a cneaoBaienbHO. « xHcna nap uieciepeH, npenciaBnnei onpeaeneHHwe rpyflHOCTM. 
npoflonbHas xopo6xa nepeflax Mowei Gwib nemo yeemtxeHa no DJbhc ans paaMeuiexHfl ftp- 
noimme/ibHbix nepeflax. nonepexno pacnonoweHHfaivi flawraTe/ib H itopo6na nepenax HMeior 
oipaHHxeHHe no umpMHe. onpeflennmweecfl pacoiosHMeM Meatfly xonecxwMM apitawH aBio- 
MOGHflB. Tax HOHcrpyMiopbi KOMnsHMH Volvo cioflHxynMCb c 3io8 npoGneMoii Koraa noTpeGo- 
eanocb ycraHOBHTb nonepexHO Ha aatOMoGitne Volvo 850 nstMminMHApoObii> flanraieno 3ra 
npoGnewa Gbina peuiewa 3a cxei Hcnonb3oBamts a KOHCtpyxuiiM KopoGKH nepeflax M56 ao- 
nonHMieflbHoro Tpeibero Bana. Dbs aana SB/istcncfl siopMXHbiMH Ba/iaMH. Ha oahom ycrano- 
aneHtj nooMewyroxHbie uiecTepHH ana nepaoii h btoroh nepeuax. a HaapviOM — npOMewy- 
t ohm we ans nmofl h saaKeii. flpoMemyroMHbie uieciepHH flnn ipeiben h Metaepio" ycraMOB- 
neiiw HB nepBHXHOM Bane. HopoG«a nepeflax MMeei nsib nepeflax. !pn sana h abs HOMnnex 
Ts ujeciepeH. 3a csex yueHbiijeHHn xwcna uieciepeH Ha oxflenbMOM sane nosBMnacb Boa 
MOWHOOib BbinonHHib aanui nopoxe. •no no3BonMno yMeMbimiib nmtMy hopo6hh wo 335 mmi 
» ysennxiiTb it* wecTKOcrb. Hpn siom CHHwaeics xjvm npx pa6o>e kopo6hm h noabnaaerco ee 
flonroaexHOc'b. B Macroauiee Bpews Volvo Bbinycttaei euie Gonee kopotmvxj «opa6Ky nepe 
uax i xeibipbMS BanaMM. 

Ipexea/ibHbie kopo6kh nepenax iphc. 3.14) xapaKiepn3yioTCo HaflBxnaM upsmoh nepe 
flax.1 (lpit 31 om «a npsMoit nepeflaxe rpexBanbMaa Kopooxa HMeei Gonee ewcoxxx KfUl. xeM 
aByxaanbHas. rax xax e atom cxyxae yMSHbUiarorco flOTBOx iia rpeHiie. Ha ocraiM.Hoix neoeaa- 
xa. ipexaanbHOH xopoOxii a 3auenneHitx Haxoflurcs flee napbi ayOxaiw* xonec. b io bpcms xax 
y flayxBanbHOB — oflHa. 



Pmc ' 3 12 nuTHciyneHMaran AByxeanbHan aopofiKa nepoaaa nenxoBoro aaioMoeans c none- 
peaHMM pacnonomeHMBM flaaraienti: 1 - 3aaH«s Kpuuma Kaprepa «opo6kh nepenan; 2 - ae 
ayutao uieciepHB V nepepaiH; 3 — uiapHKOBbin noaumnMMK nepBniHoro Sana: 4 — seayiuas we. 
aepaa IV nepeaamx nepBSMHoro Bana; 5 - nepaanabia Ban; 6 - Beaywan wecepHs III nepeflami 
nepaaHHOfo Bana; 7 - naprep Hopofim. nepeaan; 8 - Beaywan luecrepHS II nepeaaiH nepBia-Horo 
aanb. 9 uieciepan 33AMero xo fla ; io - npoMemyroiHan ujectepas aapHero xoaa; 11 — B a- 
ayuian uiec.epm. I nepenana nepaaiHoro Bana; 12 - ponMKOBbia noflUlHnHHK nepBHHHO.o aana; 
13 - canbHHH nepaaMMoro aana: 14 - cany„; 15 - 4maneu M y«m* 16 - noflaianMan BbiKmoseHm. 
cuennemm, 17 - aanpaannoman atynaa M> Kt>Tbi; 18 - ponaxoBbia nopuianaaK biopmhho.o 
aana; 19 - BTopHMHbift Ban; 20 - pcb carennaxoa; 21 - Beaywan mec.ep.in npaaona cnsaoMe. 

22 “ eerepH " nonvoCH ' 23 - "opoOxa fladKtepeHuaana; 24 - caien/IKr 25 - xapiep cuen- 
neHaa; 26 ripofina ins cn.tBa Macna; 27 — seaoMao weciepHs rnaBHOa nepeiaHit; 28 — pery- 
mipoBOKHoe KOflbUo; 29 - pona«OBbia Kommecmm naawmiHm.aM4xt>epeMU..ana, 30 — canbaaa 
nonyoca, 31 - Beaona» wecrepas I nepeaana Biopamioro aana; 32 - cviHxpom.3B.op I a II nepeaaM; 

3 Beaobias mecrepMs II nepeaasM Bropasaoro Sana: 34 - cionopaoa Honbuo. 35 - ynopnoe 
ncmyaoiibuo; 36 - aeaox.as wecepHs III nep<u»HH aropaHHoro aana: 37 - chhxpohmm.op III 
a v nepeaan, 38 - BUflOMan weciepHs IV nepeaasa BtopaiHoro Bana. 39 — uiapHKOBnivI noa- 
uiiimmhk a.opawHoro Bana; 40 — BeaoMas uieciepHB V nepeaaiH biopmhmo.o Bana; 41 - calf 
xpomiaarop V iiepeaanH; 42 - HfonasanaA noaWMiiHMK: 43 - Sanaa nepewiOHBHNH nepeaai 


22 
23 
25 24 
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Pmc. 3.13. KOHCTpyrniHH flByxaanbHOH naiaciynoHaaioM kopo6km nepeaaa npa ncpea- 
m0m npaBoae h npoaonbaoni pacnonomemin aearaienn (MocKBaa-2141): 1 — <t>naaeu 
nonyocw; 2 — noauianHaa flaitupepeHUMana; 3 — BOflymaa uieciepHa peoymopa npMBoaa 
cnuaoMeipa; 4 — «opo6Ha AMiMiepeHmiana; & — BeaoMaa uieciepNa rnaBHofi nepeaaua; 
6 — MaHweia (ca/ibMHK); 7 — noawwiHMK BbmmoHeHan cpenneaioi: 8 — aapiep cuenneima: 
9 — nepaHMHbat aan; 10 — carenniii; 11 — nonyoceewe ujeciepHti; 12 — oca npoMewyioa* 
hop uiecTBPMM aafluero xoaa: 13 — nooMemyro'maa uieciepaa 3aaaero xoaa: 14 — uiecrop- 
aa nepeaaaii 3aaHero xoaa nepBHHHoro aana; 15 —uiectepHO I nepeaaan nepBaanoro aana: 
16 — cMHxpoHM3aTop I a II nepeaaa: 17 — uieciepHa II nepeaaun nepaasMOro eana; 18—seayiaaa 
uieciepiis III nepeaaun; 19 — cnHXpoHM3aiop III a IV nepeaaa; 20 — seaywan Uieciepaa IV ne- 
peaaaa; 21 — aeayuiaa mocTepan V nepeaaaa; 22 — cBHXPomi3aiop V nepeaaun; 23 — abound 
aaienb csera aaaaero xoaa; 24 — Ban nepcKmouaienn nepeaaa. 25 — nepeHmoaarenb nepeaaa, 
26 — iutok shook nepeKiwaBNaa V nepeaaaa a 3aawero xoaa; 27 — uiroa bm.ioh nepexnio 
aeaas III a IV nepeaaa; 28 — uitox Banoa BHmoueHnn I a II nepeaaa: 29 — nnyiunep; 
30— BeaoMaa tueciepao V nepeaaaa; 31 — Beaoijau uiecrepHn IV nepeaaaa; 32 - eeao 
•aan uieciepaa III nepeaaaa; 33 — aeuoMaa uiecieptm II nepeaaaa: 34 — Boaoxian uiecrepan 
I nepeaaaa; 35 — Beaoman uieciepaa 3aa»ero xoaa; 36 - Heayuian uieciepaa rnas 
"Oli nepeaaan: 37 — aapiep maanon nepeaaaa, 38 — npo6«a MacnocniiBiloro oiBepciaa: 
a — oiaepcine-canyn 
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Phc. 3.14 TpexBQ/ibHafl Kopo6«a nepopai: l — nepBHHHblfi Ban; 2 — Kpbmnxa nopinunMiina; 
3 - BbnunoiaTenb cseta 3aa"ero Itopa: 4 — MaHWeTB nepBHMHoro eana; 5 — aapHHfi nopumn 
""" ne °a."i«oro eana; 6 — uiecTepHB npnaopa npoMewyroHHoro aana: 7 — cany>.; 8 — uic-crep 
na III nepepa'in; 9 - nepepmni naprep; 10 — uiecrePHS I nepepaHn; 11 - mecrepHa 3ap H ero xo 
'* — anoKa nepewnoaeHBa nepepai; 13 — mapan-iJwKcatop; 14 — ripywana; 15 — puaar 
nepe-jnoaenna; 16 - aamntHWi. ynnonmrenb; 17 — Konnan ptaaara; 18 - Hopnyc pomara ne 
peanioaeHMB. 19 - iapHnn Kaprep; 20 — BTopMMHbiii Ban; 21 — ManweiN mmo-meno 3apHero 
aapTepa, 22 — crane6a66nioBBB aiynaa; 23 — uieciepHa npHBopa cmmoMaipa: 24 — npiiaop 
on«aoMeipa. 25 - aaPHM* nopajuniwK npoMewytOHnoio aana; 26 - uiecrepna V nepepaa.. 
a / Oonibi xpennemtn oci. npoMewyroanoH uieciepna aapneio xopa; 28 — npoMemytoaHaa we 
ciapaa 3apHero xopa; 29 — npoMewyroMHbm Ban; 30 — MacnoaamiaHaa npo6«a 


MMome neiMoahie aam»o6.inH c mouihumh a a..raiennM« ceftaac noMnnemyorea wecTHcry 
neaaatbiMM «opo6KaUH nepepan Ann noBwujeH«a wbctxocth aaprapa kopoSkb nepepas uinpo 
»o npwMeaatoi oueSpenae npMMeHemxe nobux lexMonoi.iB « Maiepaanoa paer ao3MO«nocrb 
ywtMbuiBTb «accy nopoOon nepepa- a pomph he MOBbix c«M«po„„3aiopoa oeccneMnaaei ynyn- 
uibmmc nei kocik axmoneHMs nepepan 

MHoroaaxibHbie kopoGkn nepopan npepcraaniiioi coSon KeTbipex-uieciKCiynenxaiyo 
'pexeanbHVHj Kopo6*y nopepan co bcipoomhuim »n« coBMeiueM.ibiM pop»kiopom. Pepynrop mo- 
Obiib noebuuaioupiM aim noHHMaioupiu. noabUlfinomaP popyinop (penmans) ycraHaaiiKoaer- 
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ca uopOOKofl nep'-iiri'i ii npan'*a)HO-nw AH* yMemnuoiHfl pappuaa uempy neoeaarowiHMH 
mnnaMii cooaflHMJ nepeflaa, MeSMaanronaiio yoemi'iiiaan flnana30n. flamuonh hmbbi oOwaiio 
nae nopepBMH iipnmpo h nouuiuaioiuyio, -mi ncoaomei yeamt«HTb >ih«io noiwflaa ounoe 
noHMwaiouiMS poftymop (AeMyiibtHmiMHBTopj paaMemaotO" « kopoOkop nepsABM. flewyin.™ 
nnaxarop eiunonmiio' .myx hum TpcxctynoM'iarwM H OfiNMMO c 6oHbiuitM nopeuaro-mwM MMcnoM, 
Onaronapfl 'icmv euie Bonbuie paciUMpaeicB RaanaaoH b03M0Mhm« nepeflaiDMUbm aacen, 

Mo«8m« 3M nepaKmoHfmin nepeasH uojwcm o6ecnaHMib wihiw nepewuoMBMHe, "SfleinHyio 
CaiHcauaio BMino'ieiiHDii nepepain h npenoTBpaTHTb aoaMoncHOCTb opiiOBDOMemioro BK/wweHMfl 
necHonbKH* nepcpaa B uro comas sxOflBT UlTOKM. bvoikm u *MHCaTOPbi. B npimo/ie swiKMbhmi 
npaMoiimoi pawarH. ipocbi a b nocuiefluee apeMB iHApomaiH'ieCKHS npMBOn. Ana yMeHbibCMHa 
ipoHHfl nonaytcu MexaHH3Ma nepexniOHeHHB noiiDbiBaiOT reipnoMOM ami npHMeMBioT Hromaiatbie 
■ KWUHI1HHKH B UIBPMMpaK. 


KAPflAHHAB flEPEAAHA 


B TpancMuccMMx aBioMOfianeH «apaaH«bie nepeaa'm npiiMewnoreo ana nepeaa'ia mombhtob mp- 
«ay BanaMii. oca hoiopwx He newai Ha oflHOii npnMOH h H3MeM«ior caoe nonomeHne b npocipaw 
ctbb. B o6uieM cnyaae. HapaaHHao nepeaaaa cocrpur 113 napaaHHbix Banos. KapaaHMbi. uiapan 
pob. npoMewynWHUX onop h coeflHMMtenbHbix ympoflciB (phc. 3,15). 

no HOMPOHOBHe KapaaHMbie nepeaanii KnaccHiJmiiHpyiOTcn Ha MKpbPbie h OTKpUnn. 
3aKpbiTOB HapaaMMao nepeasaa pa.iMewaeica BHyrpH ipy6w Tpyfia MO«ei eocnpHMiiwarb 
CHiibi h peaHKiiii 803HHKaK)MHe Ha BeayweM Mocry. h cnywHib ManpaB/imouiHM 3bbmbhtom noo 
secMH (CM. rn. 4). B Tawoft napaaHHOH nepeaaie npuMeHBOTCfl ronbKO Oflim lUapHHD. a Hepas»o- 



Phc 3.15 KapaaBMan nopeaaia 1 - MacnWHSB Myipia; 2 — Pom KpenneHHa anacrniMOfl M»<t‘ 
Ibi k ipnaHuy; 3 — Hpemoaima: 4 - canbiilw: 5 — monopHoe nonbiio; 6 - noflUJHnHMK KpeCTOBHHUj 
7 - ratma; 8 - linaneu MMTMHMA mWtw; 9 — canbMHic 10 — oPopua cmmmns: 11 — Kpo» 
uiibhh OeaonacHOCTH; 12 — 60 m KperuiBHHB KpoMuneima k npOMOwyionioH onope, 13 — nupcamiH 
HapaaMMuH aan; 14 — KpciHuaeiiH npoMencytoHMoii onopw: 15 — npoMexcyioBHaB pnopa; 16 - bum,a 
"Bpvomro napjaiHHoro aana. 17 - saoNMft HapaanHuai aan: IS - stums oaflueco KapflaHnaro bubo; 
19 - Ipnaneu aaayuwli umotbphm rnaasoH nBpeaaiM: 20 - canna. 21 — Pom xpsiuiomw 
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Pmc. 3.16 KoHcToyKUHo npoMomytoMHOH onopbi; i - iwmia; 2 — ynpyran najiyuiKB: 3 — non 
UiiWMviM npoMewyTOMHOii onopw 

wepMocTi. apaueimn KapflaHnoro eana KOMnencupyeica cro ynpyrocibio. Haaecmbi Koncrpyu 
uhm. a Kotopwx po/ib KapflaMiioro earn. awnonHaer topcmoh (ynpyriifl ean He6oiibuioro flMawet 
pa), npa 3toM KapflBMHbie uiapHMpbi oicyreiByioi. 

OiKpuraa nepenaia He HMBer ipy6b>. H peaimiBMbiM MOMeni BOCnpmiaMaeica peccopaMM 
>i/iH peaBiiioMbiMM taraMH HanaaiiMaa napeaaMa aomhhb iiMetb He Menee aayx uiapniipoB m kom 
neMCMpyioiaee ibuho. ran naH paccionHae Meway ooeflMHeHHwMH arperaiawM b nponecce 
aBiiweHHH H3MeHoeits. Ha AfHHH06a3Hba *BroMo6H/io» npHMeHflioi Hapaamiyio nepeaaHy. co 
cionuiyto H3 aayx aa/ioB, 3 »im HCHnio'iaeicn aonMowMocrb coBnaaeHHB HpinHiecHoO yrnoBoa 
copper.. aana c BKcnnyarauMOHHOM yMeHbuiBHHe anHHw aana noBbmiaeT ero HpHtiHecuyw 
Hacrory Bpame.mn, KOropan aoawHB nan MHHHMyM o 1,5 paaa npeauuiaib MBKCHManbHO aoa 
MOWMyio BPH 3KcnnyaiauiiH. KOHCipyiiunu KapAaHHOA nepeflaiM c nsymn Banaux 7pe6yei np.iMe- 
mphhb MpuMemyioiHoli onopu oahoiu M3 BanoB (p»c. 3.16), noauiiinHHK kotopom am KOMneHca 
UHH bo3mowhoio oceaoro nopewouie.lHn cwioBoro arperaia Ha pawe hah Kyaoee yciBHOBnei. 
B jnaciHHHOM iioribue. 

KapuaHMbie UiapHMPb. npx bcbm MHorocGpBBHH KOHcrpyHiiH.I h no HMNOMqTMHaONHM xapame- 
pHCTMKaM H AOliycTHMUM ymaw Mewfly BarniMM Moryr 6bi.b K/iaccM.|mm.poBaMU tan. HaH ato no- 
Kasano hb pmc 3,17. 

KapAaHHb.fi uiapi.Mp HepaaHbu yrnoBux CKopocief. Sun HaoGpert'H a XVI a. .itanbRMCHMM mb 
reMBiHHOM flMMpDHOMo KapABHO H nepaoHSHBAbHO Hauie/i npHMBHeHHe abb noABeui.>6aHHB .po- 
Maprt a 3K«nawax noawe am hhwchhm vhchwh PoOepi Tyn flan MareMaaMHecKoe onwMHMe kmh* 

MaiHHH ABHHOro MBkaHMSMB. 




MO 

























Pile. 3.18. fleTa/iM napaaHHOM 
nopenaMM (a) m rpaipim 3a- 
BMCHMOCTM yraOBbIX CKOpO- 

cteii { 6 ): 1 — uimmeaan awna: 

2 — H o6pa3Hao naacniKa; 

3 — cronopnan iuai'6a; 4 — Kpe- 
CTOBMMa: 5 — 8iuii<a 3aaHero 
KapflaHHoro Sana; 6 — saflHMft 
KapAaMHbm aan; 7 — auianeu ae 
AvuiOM uiaorepMM raaaiioit nepe- 
flaw; 8 — 3aflMii« napflanawM 

uiapHHp; 9 — iirontwawii noa- 
uianHiih; 10 — cionopaoe aom.- 
yo; 11 - «onr 12 - mwotmm- 
TenbHoe Honbuo; n — vron <K»o- 
poia aaflywero aana; |» - y»on 
noaopora aeaoMoro aana; |—yron 
Mewfly eaaaMH 
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Ammms crew uapaaimoro UMptixpa noxnuRa 
Cl ‘iro npit ncic>0011 HOC yniOBOfi cmopoctm way 
uicro aana BenoMoiO apauiaetc* ummumxocmm 
(|imc 3,18): 3a uriim oGopot ABaMAM nreraer 
m /inawaw o6ro«iiei eanyuutft Ban now jtom c yae- 
nMMCHMBM yrna -/ MBIKfly 8anaMM nepaaHOMep- 
MOCIb BpaiUCMBB MMTCMCMBHO 003080381, A/IB 

roro ‘oo6bi KapnaiiHan nepeaaxa c uiapHHpaMH 
MepaaMbu vrnoawx cnopocieM nepeaasana cmh 
cpOHMoe BpauieHiie MSi«ay BanaMM coeaMMen- 
Hbi» arperaioa, ona aonwiia cocroon. m3 mb- 
ckohmow uiapMMpoB. aaanuMoe pacnonomeHHe 
noropyx Gyaer KOuneHCiipoBaib HepaBHOMepuyio nepeaaxy Bpaiuemin Hawaoro uiapHMpa. flo siom 
npmwHB MMHHMsnbHoe KonMnecrao ujapMopoB flonmHO 6bm> pbbmo 2. ripn 3 Iom a HapflBHMOM nape- 

aa-e c aayMB uiaO"HpaMii neo6xoaMMO coGnioaeHMe cneayiomMX KOMnoKOBOMHyx Tpc6oBa»mV 

— oeayuwe bmokh pacnonoweiry non yrnoM 90 “ onMB oiMOcnrenbHO npyroik: 

— ytny Mewny aanaMM b oGomx uiapmipax y, M y, paanw Meway coSom; 

— ace Sana newar b oakoA nnocKocrn. 

An" KapflBHMbix nepenas. MMBtouwx bmcjio mapMHpoa HepaBHUx yrnoawx CKOpocrei) 6onee 
xpex. CMHxpoMMocib apameHMO aanou coeaHHeHiiwx arperaioB aocTwaercs onpeaeneHnyM co 
oioouieBMCM yrnoa wbmojv aanawn acex uiapH.ipoa, npw 3 tom cooiMoiueHiie 38BMCHT oi incna 
wapmipoo. KapflaHMyii uiapHMp nepaBHyx yrnoBWx cxapocreM (p«c. 3,19) cocrOMT M3 nayx an- 
non. a uMnMHapHxecmie orBepctMit KOTOpux acraBneHy hohum KpeciOBMMy. Bmomm wecrno 3a- 
«penneHw na Banax. npa apaineHini Banoa hohow npecioBHHy nepeMBiuaroron oiMoCMtenbHo 
nnocMOCTM. nepneMaMHynBpMOM k ocm Sana. 

KpecTOBBHa napnaHHoro uiapHMpa aonwMa ciporo ueHtpMpoaatbcs arm HcnnioieHMn nepeMetmoro 
anceanaHca nanaaHMoro aana npii ero apauieMMn. LleMipopoBaMMe nocTHraercn lOHHOii <t>HHC3l(Mefl 
oSomm nonuiMnMMKoa npa noMOuin cionopHbix Koneu mum iipyiuen Koropwe npintpenmnotcn K bmo- 
M3M UiapHMpa, MHHHManbHyit vron Meway BanaMo aonwen 6wtb hc Me«ee 2“. Mease uanijy Kpecro- 
8MH a«»opMBpviorcB amaMM « uiapmip Gucrpo paapywaercn (BBneMiie GpiiHennuposainiH) 

PaaBMine xoHcrpyHUHH KapaanHyx uiapHapoa HepaaHwx yrnoayx cKopocre* uino no nyiM 
chbwchho noiepb, CBH3aH.iwx c epaweMHBMH hohuob KOecioBMMbi a orBepcmax annon B kohct- 
pytapinx nepawx uiapnMpoa komuu MpecTOBHMbi ycraHaBmiaanHCb Ha noflulMnHHKax CKOnbweHMii. 
C yseroM loro no a tpaHCMMccviM MMOroocHyx aBioMoSanea sacno uapMMpoB Mower npeaw- 
uiaib aaa necnma, npHMBHBHMB b hmi noaurnnHiiKoa cKonbmeHHB Mower cyuiecraeMHo cHMwatb 
Oftuinn KnA ipaMCMMccMM. B HapaaHHux UiapHMpa* coapBMeHHWx aBTOMOGnnen npaMenniorcn 
'onbMO aronbxarye noaiminHHHM hbbchmb 

B npcKMMX KOMCTpyMUMBx npMMeminacb CMaana. notopyio 6wno «eo6xoai!M0 nepMoaMiecKM 
ooMoanarb neoer cnem.anbhyio MacneHny. KapaaHHue mapMMpy coopeMeHHWx aaT0M06iineM 
oObiMMO sanpaannioicB ayoonoHaoecTBeMHOM nnacrHBHOft cMaanoM, npa cfiopne h b ancnnyara- 
UMM ee M8 33MeHBK)l. 

nonyKAPflAHHblE UlAPHMPbl 

Vnoyroe noMynapaamiye urapMMpw aonycnaior nepeaasy npyraujero mombht 8 Meway abyMB aana- 
P a on“o*fi"M>BMM non MBBOtopyM yrnoM, apyi n apyry. aro aocrnraercB 3a cner aeOODMamiM 
ynpyroro aaena oaB3yaa«u.o.o oGa aana. Vnpyroe aee.io mower Gyrb pe.roHOByM mom peonMO 
T«aMeByM ycHneHHWM Bwco«onpoHbbiMi< MonycciBepmwxm mmibmm vim. cranbHyM rpOGMKOM. 

VnpyiaB M V1 |.ra ryoGo (One. 3,20) npeacraanner coGoli npcanapHtenbMO cwaiyn peaMMOByH 
^lnynui weciHrpaMHyM oneMem c npHByaKBMH3MpoBa««yMM MeraniHUMCnHMH annaawuiaMii 
MejMna nymue paGoraer «o rwa.ne xeM na pacrnweiiMe, noaroMy npeaBapM.enbHoe -anpnwe 



Pnc 3.19. KapaaHMWH uiapiiMp Hepaenyx 
yrnoBbix CHopocrei) 
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Pmc 3.20 ynpyras My<t>Ta ryn6o: 1 — rasHa: 2 — BeflOMWii Ban mopo6kh nepeflau 3 — uiaH6a 
rtonopHas, 4 — 6ont |3 uir.); 5. 6 — iJjnaHUbi Mydnu; 7 — o6omm3: 8 — KapflaiiMbiii Ban; 9 — 
canbHim: 10 — cionopHoe Honbuo; 11 — iiempupyiomee Ktwibuo; 12 — ynnotMinenb 


tmc- CMnmaei HanpnmeHMe pacTsweims npa nepenaie iepe3 luapmip Mpyrsuiero MOMeHia, 3>a 

Mycpra oTnHMaeics xopoujmm AeMndmpoBaHMeM KpyrHnbMbix KonoSaMHH h xOHCTpyKTMBMbcx ciy' 
Koa. KpoMe roro. OHa AonycnaeT yron Mewpy coenaHoewbiMM sanaMH ao 8 a m oceeoe nepasieuie 
«H6 ao ±12 MM, a raxwe MCKmosaei HeoOxoAMMoetb oScnywMBaMns. flpMMeHemie taKOH Myit™ 
a 8MConoo6opoTHbU ipaHCMHCcHBi ipeOyei ycraMOBKH uBHTpnpyioiuero aneMeHia 

WecTKMM KapAaHHbiM wapHHp. npeflHaaHaTOHHMK and KOMneHcapaM HeTOHHOcreM momib- 
«a, hmsot cyuiecrBHHHwe HeflociatHM; myu rips pa6oie, HHanyio flonroap'iHOCib. ipyfloeMHocib 
naroioBneHnn. Mo yna3a>iMbiM npMHMHaM na aeroMofiMnsx npMMeMRtoxcfl Kpaime pea«o. 

UiAPHMPbl PABHbIX yr/lOBbIX CKOPOCTEM 

nepeAMne aeaymae Honeca nonHonpMBOAHbix h nepeAHenPMBOAHbix aBioMOfianeii BBndioTCB 
lanme h ynpaanseMbiMH, t. e. aonmiibi noBopaiMBaibCB. no Tpe6yer «cnonb30BaHmi Memay 
nonecoM h nonyocbo uiapMMPHoro coeflaneMHB. PaccMotpeHHbie Bbiwe xapAatiMbie uiapMnpbi 
nepaBHbix yrnoBux CKOPOOTPA nepeaatpT BpameHae UMKOHsecHB » pa6oraiOT npa aeOonbUjax 
aMBMGHMBx yrnoe Me«fly aanaMa. mto aenaer a aroM cnysa'e mx npaMeaeaMe npo6neMariw*(wM. 
B aim ycnoaasx Hauinii npaMeHeaae caHxpoaHbie mapouue coMneaeHas, HaawaaeMue 
uiapMHpaMH paBHbix yrnosbix CKOpociea (UJPyC). B nepeBHenpaBOAMOM aaiOMoOane oObwao 
«cnonb3yioics nsa BMyipeHHMX Taaax uiapaapa (CBS3aMbi c aopo6Koa nepeaail a Asa BHeuiHMX 
mpenstcs n HOnecaM). ycipoitcrao aivix uiapHapos mo»ho npeflCiaBan, ra«: s nawAOM ujapHape 
HMeioiCB flee rnaBHUe Parana — Kopnyc h oOofiMa. opaa b apyroa, B 3thx AeranHX awnonHBHbi 
nanaBMH c uiapBKaMM, aoiopbie. no cyta flona, wbctko coeflanBiar o6e aPeOMHDCnae pera/ia, 
■iepe3 mux m nepenaeica Bpameaae or ABararens k Konecy. B io we spews. ABMiascb b mbmbb- 
aax, uiapMHM no38onwoT oahoA atrepaiecKOit Parana noBopainBaibCB oiHocarenbao flpyroa 
m npa 3i om ocymeciBAHib nOBOpor Koneca. Bps aceM Maorooepaaaa MOMCipy«>MBMbix pewe- 
"aa, a uiapMMpax paBMbu yrnosbix caopocieA ponmea BwaapwMBaibCs epaHwa nPMNUMn: 
"<jmhh HOMtanTa. lepea HOTOpue nepeaaioTcs OKpyWMbie earns, AonwMbi «axoA"'bCs 
b iinoCKOcm, npoxoasmsM sepe3 6ncee«ipMcy ytna wewAy sansMn (b pMccemopMoS baookooimi 
ipMCi, 3.211. 
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Pmc. 3.21 CxoMfl ujpyca: u>,. uij — yrnoBbie ckopoctm aanos 1H 2 cooibbtctbghho; a. 6 — yron 
LiiaoHHpa; 0 — iOH«a KOHraKia pbwaroB sanoB 1 h 2: r,. r, — papaycbi BpameHMS pbmaroB Baaa 
1» sana 2 cooiBoiciaenMo; 00' — 6ncceKTpnca vrna tp 


3to vcnosne momho o6ecnemitb paanniHbiMB cnocoSaMH. npocreMuiee pemeHae — o6beAn- 
Hi.T 0 aaa o6biuHbix rapAAHHbix wapHHpa HepaBHbix yrnoBbix cKopocTeit ran. mofiti BeaoMan bha 
« a oAHoro cnywima Beaymea bhakob APyroro. Taras KOHcrpyxmis nonysana i.33Ba»ae caeoeHHo- 
ro rapAaHHpro uiapnapa. 

nepBwe KOHCTpyKUHa cAaoeHMwx luapHiipoB b 20 x rr. npouiAoro Bera Sbimi AoaonbHG rpo- 
M03AKS. He ocraBASAii b CTynvme nepeAHero xoneca wecra aab TopM03Horo MexaHtranta. Koropbiii 
npH«0AHA0Cb nepeMeuiaib k raprepy rnaBHOfi nepepasi.. Oah3ko co BpeMenex. cAaoeHHbie rap- 
ABHHbia uiapHHpw coaepujeHCTBOBaAHCb, craHOBMAHCb 60Aee KoxmaKTHbtMM h npoAepmaAHCb 
iia AersoBbix 3biomo6hasx ao 60-x rr. Aas CABOBHHbix wapHHpoa Ha iironbsaTbix noAumnHMrax 
•apamepeii ycwneHHbm hbhoc 3thx noAUJHiiHiuioB h uwnoB KpeciOBHHbi, Tax Has 6naroAaps npe- 
HMyiuecroeHHO npRMOAHHBHHOuy ABHKBHMIO aBT0M06nns Hrsbi noAuiHriMMKOB H e nepeKarbisa- 
®tcs. acAeACTBiie sero noaepxHOc™ AeraneH, c raropbiMii ohh conparacaioTcs, noABepwenu 
opMHeAAHpoBaHMio, a caMM wrAbi HHOfAa cnAioiAHBa iotcs. 


KyAA4K08blE KAPflAHHblE UlAPHMPbl 

B 1925 r Ha tiepeaHenpHBOAHbix aBroMo6iinsx nosBAsercs uiapHap .TpaHra- IpMc. 3.22a) co 
HeTb ' Pe ‘ UIIaunoaaHH “’' *™» AByx sryAOK « Aayx HacoHHbix k V abkob. rpymHecs 
M °' 011bl ’ noase ' lra>!r,c " AJAHiKiBaHHio. ECAH paapeAHTb no och chmmbtphii KyAa..- 
U ' aBH “ D ' 10 KaWflaa ' <aC,b 6yflBT BPPACTaBASTb COfiOH HapflBHHblH u,ap»i.p He- 
C KasaHMs (reK «e. ras y cAaoeiiHoro rap- 

ZubhrZT MaU;eM C ' PaMe ° bm ° a3pa6o,aM "VaasKoao-AMCKOBb,,-, uiapHi.p, Koropbiu 

Z .3 rZ nZ. ™" H0nD ” a0flMbl1 'P^oaiisax KpA3, ypan, Ka M A3. lUapmip ,p„c. 3.226) cocro- 
”7 KOH*H-ypau»MaeiaAen AByx bhaok. fl ayxKynanoe hamckb 

r-TSnmr 0 " °' ,ar ° aaP " HanM '"“ na3Hl,I “‘ n » B PP»«ocre0 83a..M0Aef.crey»,A«» 
>Hara. B Ab~b,H no boah-hh* -pyis^H momoh, npn oOecnene,.- 

noHBQAH! „ TOMV ui- , ° rDeM " e CK0 ' I >'*"BHHB MSWAy HOHraKTHpylOUlHMH noBGpXHOOTSMH 

craZes o,^cZrin ’ P "" 3H " M Knfl *•« k-PHHPo. paa„„x yrnoabix 

Z Z? , “ Harpea h 3aA»pbi «a ABransx uapHHpe 

HOBb.ZZeHH« T*‘f"“ b ‘l u,aDH “ poa “ ajapimpoB KynauHoaoio .ana 6b.n.. toahhom a noHCny 
“ ” , B 1923 r ““P-KHM H306perarenb Kipn Besc aana.eHToaaA , u ap.moe n iH 

AapAaHllMH UMUHtip C AeAHIBAbHblMH KaHaBHBMH (.HBa -BCHC-) (pHC. 3.23). 
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Pmc. 3.22. KynaMKOBbie Kapaamibie uiap- Phc, 3.24. LUccTHUiopMKOBbiH uiapHHp c «e- 
hhpu: a — ujapHHp -TpanTa-, 6 — flucKOBbtit muo/ibMbiMa KaaaBKaMM 


0co6eHHocibio sioro uiapMHpa sb/ibbtcb to, mio npn flBiiweMMM asTOMo6HH» snepefl abmmb- 
•me nepeaaeTCT oahoh napoH wapmtoa. a 3aflHMM xoflOM — apyroM napoit. neoepasa yctuiHii 
lOTTbKO aayMfl uiapMKaMtt npa tohomhom KOMiamo npHsoanr k 6onbiuMM KOHraKiHbiM ManpwKeHM- 
OM. riosTOMy OH ofibiHHO ycraHaBnMBaercn Ha aBT 0 M 06 nnH c Harpyaaoft «» ocb, ne npeBbmiaioiaeH 
30 KH. B roflbi Btopoh mhpoboh bohhw noflo6Hbie uiapHiipw npoHaaoacrsa tpnpMbi -BeHaHHC- 
vciaiiaBmtBanHCb Ha Ta«ne 3BiOMo6HaH, na« Banmic, CryaeOenep, Aoaw. B oreteCTBeHHOM npa- 
mthhb ohw npwMOHtHOTCfl Ha aBTOMOGH/HTH YA3. [A3 66. 

CoHneno'iHH rnna -BeSc- ie>HonorHHHbi h aeuieow a npoMiaoflcrae. noaaonnioT nonyHatb 
yian Meatfly aaaaMH ao 32“ Ho cpo« cnyntOw H3-33 bwcohh* KOHiairntbi* HanpsweHHH oObttHO ho 
npeabmiaet 30 rwc. km. 

B 1927 r noBBHUCH UiapvtKOBbtH uiapHHp c aenHienbitbiM pbiHawKOM, LUapHHp lenHononme 
CMW C'lOHteH, HO OH 60000 KOMnaKTOH, HeKteaM UJBpHHp C fletlHTenbHbtMH 113H3BK0MH. M MOWOT 
paOoiaib npa yrnax Meatfly oanaMH ao 40° Tan Han ycitmie B 3TOM tuapHHpe nepeflaeica bcomh 
uiectbio luapHHBMH, oh oGecneMHBaeT nepoflasy 6o/ibtporo Hpyimuoro MoueHra npn mbaua pa3 
M0pa». flonroBOtHOCTb era aociHraet 100-200 7oic. km, 

AanbHeHUjeH jBOIl.-jHHt!.t 3TOTO HOAtOfla ttanflOTCfl UlOCTHtuapHKOBbtH uraPHHP mna 'Blip 
4*nbfl- c flemtTonBHMMK HaHaBHaMit {phc. 3.24|. 
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Pnc 3 25 yMUuepcanbmjM uieetHuiapMKOBbiA xappaiiHbin uiapnnp |nn GKN): 1 — ctonop 

«oe nonsuo nopnvca BHytpeimero uiapnxpa; 2 — aaiuxtnoe Kojibpo BHyipennera uiapnapa; 3 — kod 
nyc BHupeHnero uiapMiipa; A — vnop aana; 5 - ctonnpnoe Ho/ibuo; 6 — oGoXwa; 7 — uibphk; 
8 - ynopMoe UOPbUo; 9 — cenaparop: 10 — napyMKbli) XOMyt; 11 — cpnncarop Bnyrpennero 
uiapNHpa: 12 — aaiuxiMuft xexon; 13 — BHytpennxx xoMyr; 14 — Ban npiiaopa noneca; 15 — aa- 
WHtnoe Konbuo napymHoro uiapHxpa; 16 — Kopnyc napywMOro UlapHUpa 

Tanoa uiapnnp mowsi paGotatb npn vine uewpy aanami po45° lUapnxpbi oiorontiia nMeiot 
awnonym ponioaeiHOCtb. Ocmobhdii npnHMHOP npewpeapeMeHnoro paapyuieHHC uiapnxpa nann 
eicn noapewpenne anacrauHoro aamntHOro iexna. no aton npmxne aatOMoGnnn bucokoh npo- 
umiimocix iacto nweioi ynnotHenne a aiipe ctanbMoro KonnaKa. OpHano aio npHBOflxt k yBenn- 
'lenwo raeapMlOB uiapHxpa n orpaHM'inBaet yron luewpy aanaMH po 40". flBHKbm tun wapnnpoo 
imipoKO npHMeimeicn s KapflannOH nepepane nepepnnx yripaBiraeMbix M aepyuiHx nonec coape- 
MeHMMx BB'OMoGnneH. On ycranaanuaaetcfl na napyWHOM hohub Kappamioro Sana: npn 3 iom 
ad BnytpeHHOM nonue Heo6xopnMO ycranaBmiaatb uiapnnp paanbix yrnosbix cMODOCIex. cnocoG 
Hbin HOMnencHpoBatb naMenenne annnbi nappaHnoro aana npn peipopMamm ynpyroro sneMen 
ta nopeecxn, Tanne GyHKUMn coBMeipaet a ce6e ynnBepcanbHbin uiectnuiapnKoBbiH napnannbiH 
uiapHMp (tnn GKN) |pnc. 3,25). 

Ocoaoe nepeMeuienne oGeciiewaaercn nepewememieM uiapimoa no npoponaMUM nanaB- 
"■iM nopnyca, npn 3toM, tpeGyeMan aanhunha nepexieuteiinn onpepenaer punny paGoneft na 
BepiHomx, xto Bmtaet na pa3xtepbi mapnnpa. MancnMananwH ponycinMbiA yron Hannona Sana 
opaiiHun KonctpyKUHM orpanMMMBaetcti 20". npn ooeBbix nepBMeuieMHBX uiapmtn ne nepeiiaitn- 
aaiotcB, a CKonbanr. ‘no cnxmaet Mllfl uiapnnpa. 


rPABHAP nEPEflAHA 


fnaanas neoepana oGecnemaaet noctOBMlioe ysemmexne Kpynuparo MOMenta n napepanv cro Ha na 
nyocH, pacnonomeHiibie nop yinoM 90° n npoponanon ocn BBtoMOGnna » panae K aopyuiHM KonecaM 

no tuny ochobhhx nap uiectepen rnaanwe nepepanii paapemnotcn na nepan'iHbie, komxxis- 
cxxe, tnnonpHbien unmiHnpnneoHiie, 

Ecnn i naBiian nepepaaa imeet opny napy meorepoMi to ee naawaaioi oflXHSPHOA, ecnn pae 
napbi - paOHHon, 

'lupBOHMOB rnaanan nepennHa (pnc. 3.26), no cpaanen.iio c inaaHbir.ni nepopanaMn ppymx 
tMitoa MMoet nauMcHbuine raOnpnnx n naiiGonee 6euuyMHa, Opnano ona liMesi iiimumm Kflfl 
(0.9-0.92), rpypoOMiia a naroioBnennn n ipcGyut npiixiOHanua pmi ayGnatoro aenuapopoiocto. 
oipen onoannnoiofi GpOHSbi. B cbbsm c jimm a naotompee bpomo ne npMMOHiieicfi. 

Konniecnan rnaanan nepepaia Ipnc 3.271 naiana uinpono npnMonHibca na aatOMitOn 
nnx c 1913 i„ noipa ipnpMa ■rnnccon- paapa6otana aaminnenne o npytoBww jyGoM Moncipy 
ninBHon ocoGennoctbio HOninieonon nopopaHn nannaton to, nro aepumnu tra'ranunbix nonycoa 
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Phc. 3.26. HepBRBMaR nepepaaa 


itupyuiaA H aepoMOA uieciopen newni a ofl 
MOP TOMKB. Cwlw /IBUciaywmMB Mew/iy uiec 

tvdhrmh taxoA nepeoaMHi ctpbmbtcb napy 
un'ii. nnaoMnbMOCTB iiauenriemin KOHtmecKMK 
uieoiepeM. m noaTOMy MeoOnypHMO oOecneama 
oociaio'IHyio meciHOCTb acex aneMSMToo 
rnaaMOM nepofla-m; Kaptepa. aanoB. nopumn 
iiiikobw* yanoB 3pecb, k.im npasnno. npiiMe- 
MBioTca poniiNOBwe KOMiiaecHne noflunmmiMM, 

MOtppwe va'aMapmiyaiotca c npepaapitienb- 
mum nainroM, fl/in vMeMbiueHim bhuphhr 
roMHoci" 3auenneHBB Ha pafiory 3y6aaiOM 
napu. p.ipayc «piiBii3Mu 3y6a BepymeA uiec 
tepMH BunonMseicn MecKonbiio MeiibuniM. 

«eM paaMvc HPHBH3HU 3y6a aepoMOA uiec- 
repHM. 

KoHMaecHan nepepaaa AMeei pocraroaHO 
bwcokmh Knfl (0.97-0,98), TaK «an Mewpy 
3y6b«Mii neaeaMHO rpeMiie CMonbweMMB. 

8 10 «e apewn OHa Mweer Maafionbiune ra6a 
pmu m nsnaeiiB c3moA uiyMHoA A3 cyipecrBy- 
*oipmx nepepaa. 

ranoMpaafl rnaBHaB nepepaaa (piic. 3.28) 
tioaevi/iacb Mi! aaioMoPime b 1925 r. a pc- 
avmnate crpeMneHna CMM3nib ueHip mbcc aB 
ioMo6nneA BHaaane ee npwMeHBPM TOPbHO 
•is npruoBw* aBi 0 M 06 iwBX. mo, Korpa npoBBii- 
nacb ace pocioi'HCiBa innoapHOM nepepaan, 
ee crane umpono npMMeHOTb M na rpy30BMKax 
B OTPM'iMe or HOHMMficKOM B ninoiipHoA nepe- 
paae oin ayfiaaibix «onec Me nepeceraioTcfl. 
np« 3iom ticb BepymeA wecrepMM cMemeaa 
iiiMOCBTenbMp ocm BepoMoA mecrepHM, "3" 
ripaaimo. bhm3. 

Ocmobmwm pocioMHCTBOM fiuiOMflHOA nepepaan rbiibioicb: MPMOUIMe no CpaBMeHHIO C KOHM- 
aecKOA ra6apMTbi; MeMbUiaa Marpy3Ka Ma 3y8 H BM3HI.A yposeMb UlyMa, taK Ha« a sauenneMMx no- 
iiohmmo Maxopmca 6onbiuee. no cpasHeMMio c HommecnoA nepepaaeA. ancno 3y6bee; bosmOm. 
moctb amiBMHB Ha MOMnoHOBiiv aBtoMo6iuiB (noMwmeHMe nearpa Maco. yMEMbiueMne TOMMena 
b nony Ky30Ba. aepes noropbiA npoxopm KappaMMaB nepepaaa m t. p,), B to me apewn Mamwiie 
CMememis oeycnoBnMBaei npacyrciBAe B 3auenneMmi nosbiuieMMoro tpeHMfl CKonbMBHAa, mo 
CMMwaei Knfl po 0.96. 

UM/iHHppMMecKaa rnaBMBR nepepaaa (pmc. 3.29) npuMeHaeica a nepepHenpMBOPMKx aaco 
mo6mjibx npM nonepo'iMOM pacnonomeiiMM poMraieno B cyu(eciay>ou|Ax kohctpvkumb* 3W>ba 
UlinMMAPMseCKaA nepepaMH eunonHWorca iiocbIMM ami uieapoMnuMM. DepepaioaMoe 'mcno 
oOummo npHMHMaxn paBMbiM 3.5-4,2. yBenMaeinie nepepaioMiioro aacna ebiuie yH33aMM0'o ail- 
anaaoMa npHBOpMi n yseniiaeMBio lafiapMToa m ypOBMB uiywa rnaBMoA nepepaaa. HITfl untiAMppii- 
aeciioA napu Maiifionee bucohma — Me Meeee 0.98-0.99. 

flBOHMbie rnaaMbie nopepaiM ipnc 3301 npMMeMBioico Ma rpvaooux aaiOMOOunnx npa «e 
oOxopiiMocTB nonyieMMU 6onbumx nepepaioiMux aAcen, Ho MOMHOHOSKe omm aunoroiflioicn usm- 
ipanuMUMM a pa3peneHHbiMM. UOMTpaiibMbie paoAMbie rnaanue nepepaan npcpciaanaioi coPoA 


Pmc. 3.27. KoHMaocnao nepepaaa 








r 


i 




P«c, 3.28, rwnoHflHan rnaaHaH nepaflasat a — cxeMa; 6 — KOHCTpyrnpHl: 1 — xaprep3aflHe- 
io MOCia: 2 — nonyoct.; 3 — fafixa nOAUmnaxKOB a«cM>epeHuxana: A — noataxnHMK px^xtiepeH- 
Unana: 5 - oeuOMan wecrepHn rnaanoii nepepaix; 6 — canyn: 7 — ran«a: 8 — waflea; 9 — ipaa 
M6U aepyipe* weciepHx: 10 — MaxKBTa; 11 — ipsaeorpawaie/ib; 12 14 — noaujxnHHHx BOfly 
wex mecTepHM; 13 — pacnopHoe I'O.'ibuo: 15 — perynxpoaoMHoe HU'ibuo 16 — eepymax we- 
oiepMB; 17 — xapiep pepyivtopa: 18 — 6 ojit; 19 — ctonopHaa nnactxHa 
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Pile 3.29. UM/iHHflpMMGCMafl nepeaaia 


COMBiaBKB BOMM'ieCKOli HUH rHnOHflHOH napw 
C UlinMHApHBOCKOM. KOTOPbie OGbeaMHBHbl 
a o6meM Kapiepe. 

Pa3HeceHHbie rnaBHbie nepeaaiH coctobt 
m3 ueHtpanbHOi'o poay«Topa b aiiae kohhbb- 
CKOM HI1M THnOHAHOH napbl II RByX peayKTOpOB. 
pa.iMeuieMMbix b crynauax aoneca (p«c. 3.31) 
Man 6iw3xo « HonecaM. 



Pnc. 3.30 flBOHHas rnaBMaa nepeaaia 



Pile. 3.31 BenyutMH moci rpy3oaoro aBxoMo6Hnn c pa3HeceHH0H rnasMOM nepoaaieii h ko- 
necHWMM n/ianerapHbiMM peayKTopaMli 


AWSltEPEHUMA/1 


flpa noaopoia aBioMOOwmi. Bee ero Koneca npoxoam pa3MbiH no flimHe nyib. 0 ecu a Memay any 
MB aeayapiMM nonecaMM cyiueciByet *ecT«aH can3b, ohm nanny! npocnanb3biBaib, CnoiibMeMHe 
Honec npa noBopoxe npiiBoani m noBbimeHHOMy pacxoay ron/maa, M3iiocy mi'll. napyuieiiiiio 
ycroiiMMBOcTM it r. n. 

fluiliipepeHUMaii noaaoimet aeaoMbiM Banau spaiuaTbca c pa3HbiMH yrnoabiM* ckoppcismm 
ii BbmomiHei ipyHHUHH pacnpeaeneHMfi noaooaMMoro h MeMy Mpyimuero mombhto «e«ay Honcca- 
MM mum aeayupiMM MooraMM. flMit»JiepeHUMani>i ObieaioT MeiKKoaecHbiMM m MewoceabiMM la ony- 
nae ycraMOBHH Meway HacaonbHMMM BeflyuMMM MoetaMii). 
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Phi. 3.32. C»«a pa6otui (0) » Aerann (6) KommecMoro CMMMerpHHHorc A»<t"»opeHUMa/ia: 

1 — HOpoOna caienmnoa flH®it*pemntand npaBan: 2 — 6om kopoSkii caiejiimroa; 3 — onop- 
nan uia»6a uiecTePMM; 4.8 — nanyoceBwe mecrepMM; 5 — onopnao luaa&a carenmiia; 6 — pa- 
TennMTw; 7 — ocb caTennmoa: 9 — neaan KopoGna caTe/inuroB an»lHj>epeHu»«aJi8 
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Bnennuci u»W»»omwnn bun lipHMeMOH o 189? I »a napoflOM aeiOMOOinie h kbctomu** 
biwmh •<-■* fl»ioMoe«IIM HMOOI MemxoiKWNwo a»iM>epcMu»anw »<i aeavuim M«ia« HaxiJone. 
iwomwicirnwmiwM toumig* KomneciUA cUMMBipwmu# 8>«M«pou>i»an ipmc 3 ,»), iuiwi 
b cebn xopnvc, ctneiWMiM, otb caieiuimoa (mum Hpecranmyi a nroivoreuwe >u«repi« 
uombhs mmoko earennmon n AH>Miepaiimi*jiB« nerHOSHK aotoMoOiinoB nsa, rtryuotuxi m a»e 
aopowim — usiupa- 

CHMMffTpH'IHWA flM(WWPOMI|H«fl (KMiyMHB CBOB H83WMMB 33 CnoC06»DCrb pacnpeaeuBTh (10« 
boahmuh momohi nopoony npM nioOOM cootbouibhhh yrnoflkK cxopocien cosamhbhhui c mm« 
oanon. npiiMBMeiMie raxoro a>iiM>epeHnMana a xaiecrae McMxonecHoro, otecnewieaer yctofi* 
■imux-ib ripM npoMonMMOMMOM abhmbhhh. a taxrxe non topMowBHvin naMraienew »a cbo/homom 

aopote 

CvutPctaeioiUM MeaociamoM oObbiHoro AM<l>$epeHi]Hana nanoeicfl cmmmbhhb npoxopMMociM 
,i0ioMo6.mo. PCJIM OAHU m 3 B(o xonec nonaaaei 8 ycnoBMB Manoro ciienneMxn conopxoi) nesepl- 
Mociiiio. npM 3toM mb xoneco, xaxoaflmeecn a HppManbHbix cuenHbtx ycnoomu. >1011030 noaaecrx 
KpyioiuMM M0M9MI, npesbiuaimuMp rot, xoropwlt MOwei 6un> pea/>M30BaM »a Koaece, Maxoao- 
meMc* a ycaoBMOx Manoro cuenneHMO O10 npHBoaur m npoOyxcoBxe xonetal ZLno npeoaonemw 
Jipro Meaociarxa b Hexoropwx xOHcrpyMunflX Mcnonaayiotcsi paanuiMwa ycrpoKcraa xoropbie 
paccuoipBMhi H»we (cm §22 paaaea -fli«tH|>epeMUMBabi nonHonpnBoa"bix aaroMoOMneM-i. 


§21 

ABTOMATMMECKME TPAHCMMCCMM 


nepeiutiOMBMMe nepeaa'i na nepabix aBroMo6iwnx 6bino aoaonbxo rpyAMMM aenoM » rpe6oBano 
onpeaeoeMMoro Haauxa. HontoMy ywe roraa rronann/iMCb HOHcrpyxmw asTOManwecxM* ipanc 
MMCCMM. Hexoropwe iisobperarenii ntotanMCb aBiOMamanpoBatb MexaHHHWJKHe kopoOhm nepc 
aa» coaaaean xMrpovMHbie ycipoflcrBa. xonupytoiAHe abmcibho BoaHienn np>> nepewiioHBNHH 
nepeaaMi apyrMP coapaBanw beccryneHMarue TpaHCMMCCBM, xcnonbayn pa3/uiMMWB ycrpoKcTBe 

IB OtMOBMOM (JipMHUMOMMbiB). MOTOPble MQfyi WiaBMO l»3M0HBTb xpyrBIUMM MOMBMt 

Bee TBHM6 HOHCIpyMpMM. K3M UpaSMno, CbUlM CJIOWMblMM, MBHaaeMMblMX M Man03®<i>exrM8Mb> 
•MM, IIU10MV, «T0 a IB BpeMeHa mb cymBciBoaano cooiaeiciByiouiMl rexHonorMA m xaaeMHwx cmc 
ieM ynpaBiieHMB no Mopo passman KOxcrpyxuHM MexaHMMBCKMX mopoOoh nepeaa'i cpenaeHHi). 
noHBOBHMO cMHxpoHM3aiopoB. npouecc ynpaBnexiin MBxaHH'ifiCHOM Kopobnovi ynpoemneo h re 
nepo ano nepBHnxHBMMB nepeaai Me ipefiyerco bonbiuoro onuira B10 mb apeMn. pocr MHTWCMB 
hocih aaMweMMB, ocobexHo «a ynauax 6onbuiM. ropoaoB npMBOam « tomv, -no MHome soaMiem. 
npeanOMMiaor aeioMaiMiocMMe ipaHCMiiccMM. M3fi8Bmuouine h« or iiocrooMHoro ynpaBneiiHo 
cuenneiiMeM m kopoGmom nepeaa'i. 

AaroMaiMieCBiie TpaHCMiicCMM, noaaonmomMe boamibiio ynpaunoib pemBMOM aaumeMMo 
c nowoiubio lonbHti aoy> neaanefi: -raja- m iopM03a, MOryr MMflTbHODOflKy iiepenao iwm mb aMen. 
ee Ko BropoMV rany orMoenreo rMAPooGbBMHWe >1 aneMrpiweciine ipaMCMMCcmi, woropwe >10380* 
nooi e onpeaeneMMOM «HanB30Me noiiyiHTu rnoOoe >iepeaarOM»oe *>»cno 

B rnmroobbOMMOM ipbmcmmccmm rnapaBdHMeoiMa nacoc. BpaBoaHMbiA b jcmmibmi' ui ao.» a 
lean BHyrpBHHer0 eropa»B». coeaMMserco ipybonnoBoaaM" c mapoaBHraienoMn. koiop-jb npx 
Boaoi b aoMCTOMe aeayuiMB horteca aaroMoGnmt rHapocraiHiecMnrt »anop MMaxociM i:o3aaaae 
MUM MatocoM. irpao6pa3yaico a xpyniaiMM mombmi mb Banax iMaw«u>ii arenex BWPOoBbeMHW* 
1 pbmcmmccmm »B nonyxwrM u»ipoxo>o paonpoCTponeMMa Ma aBioMoe»no« Mj-sa IlKWOro Kllfl 
M UUCOXOli CT0MM0CIX. MO AOBOJIbMP xaCTO HOnoUbSyCrCO a aopoxwo UlpOMIBIIbMWX MBUIMMtt 


151 







Pmc 333. Moiop-KO/ieco aBTOMoGH/w 


B aoBKipM'iecKM* tpaNCMHCcnnx eonyuiMe 
Honecs aBToMoOunn npMUoaR'cn s aemrsHe 

3neHTP0flBXra(6miMH, k KOTOpMM tn reHOpa 
tops noaaetcn aneKTiwieomf tok 3nexTpo 
nBMraTenb c peayxtopoM mombt pacnonaraib- 
or HenocpepcrseHMO sxyrpx xoneca. Taxaa 
HOHCTpymiHR HOCWT Ha3BaHMe MOTOP-Koneca 
(PRC- 3.33), 

3neKrpxsecHxe rpaHCMMCCHN a Gnxmax- 
uieM GypyuieM nonysai umpoKoe pacnpocrpa- 
HCMM 0 np« nepexoae x anbTepxaTXBHbiM xc- 
torhmksm SHeprxw (cm. rn, 8 ). 

B aeTOMaTMRecHH* TpaxcMHCcxflx c xopo 6 - 
naMM nepeaas xcnonb 3 yioTCR ciyneMRaiwe 
(aBTOMaTM 3 MpoBaHHbie), GeccTynexsaTbie (ga 
PMaropbJ) m HOMGvtHMpoBaHHbie IrxapoMexa- 
MHM 6 CHMB) xopoGxx nepeaas, 


rMflPOMEXAHMHECKAS llEPEflAHA 


rxapoMexaHnseCKaii nepeaasa (rMD) ycneuiHo npHMeMReica na aBTOM06xm« ywe Goaee nonyee 
«a h paei sosMOWMOcib 3aMeiH0 oGnersiiTb ynpaanexxe aBTOMoGxneM, 

DpuMeHeHMe rxAPOMexaHMsecxoM nepeaasx xa aBTOMoGane no3BOAflei nonyHwrb caeayo 
taxe npeMMytaeciBa: 

1. OGecneseHxe aBT0Main3anMM nepexmosexHa nepeaas m orcyrcTaxe xeoGxoaxMocix HMen. ne- 
aanb cuennexMn. 

2. noBbmjeHiie npoxoaxMOcm aatoMoGH/Bl b ycnoaxnx 6e3aopo>HbB 3a caei oicyrciBMR pa3PbiBa 
notora MouiHOcTM npa nepexmosexnH nepeaas. 

3. rioabiuieHMe aonroBexHocrx aanraienR M arperaros TpaxcMiiccxx 3a cser cnocoGxocTx rxapo- 
ipaMctpopMaropa CHxmarb PMHaMMsecMMe Marpy3MM. 

B io me epeMR nax HeaocratoK MeoGxoaMMo oTMeix-b riotepio moiuhocth m noBbmjexxe pac- 
xoaa loruiKBa 3a csei Gonee HH3Koro KDfl TMn no cpaBxeH.no c aaioMoGnneM, MMOioutHM wexa- 
xxsecxyio xopoGxy nepeaas. 

ranpoMexaHMsecKaa nepeaasa exmosaer a ceGR ipx ocHOBHbie sacrn: 

— rnap0TpaHC(t>opM3T0p; 

— MexaMMsecHyio «opo6«y nepeaas; 

— CMCreMy ynpaBneHMfl. 

Ha aBtoMoGnnox TMn Bnepsue noRBMnacb a CLUA: a 1940 r. HopoGxa Hydramahc Obina 
yCTaxoanexa Ha aoroMoGnunx Oldsmobile. CnpaaeanHBocrM paaM «eo6xoaMMO otMetxrb, sio 
eme c Xanana 1930-x rr. «a aHrnMMCKXX aBT06ycax ncnonb3oaanacb rnanoMexaMiiseCKaR 
ipaHcMMccxfl Wilson. Kotopan we Gtma aaiOMamsecMoA, ho oGnersana pa6ory Boaxiemi 
B xacionuiee BpeMR a CUiA TMn CMaGwaioTcq 90 % nerxoBbix aaroMoGxnex. a raxme ace ro- 
poacKMe aeioGycN m 3MasMTenbMafl sacib rpyaoaux aBTOMoGxneii. B Eapone Maccosoe npx 
Mexexxe TMn xasanocb ro/ibKo b Hasane ceuxaecRibix roaoa npouuioro Boxa, norfla 3ni ne- 
peaasx hbuiiim npHMexeiuie a aBTOMoGxnxx Mercedes-Benz Opel. BMW B aro me apeMR 
a Eapone ciponrcn cneuxanM3.ipoBaHHbie saaoam no npoioBoaciBy TMn. 4>xpxia Borg Warner 
crpoMT 3aaoa a Amnimii (r. neiMipopa). Ford — b r. Boppo (OpaHUHRl, GM - a CrpacGypre 
MGpaHUHR). 6 BnoHMii nonannioicR cpaaypaa cneuManM3MpoeaxHbix nooiiaaoacnia - Jalco 
m Alsm-Wamer. 
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PiAPOtpaiiciJiopMaicip (pwc 3 34; 3.351 
Own mmOptom MeMeu«HM npofceccopoM ®er 
imirepoM a 1905 r. npemne new hbCuh npMMe- 

•leiine mo aBTOMoOann*. rnflpoTpanc4>opMaTOp 

acnonbsoaancu «a cyaax m rennoB03ax. 

npofreHim.B fMiipolpflHC®opMarori, Bbi- 
nonMOM e suae H.iMepbi ropoMAanbMOii ipoo- 
w « BiuuoHaer a ce6n ipii nonaciHUK iioneca: 
hbcochob aan Koroporo coe,innen c Konen- 
•laibiM HofioM aemaremi; Typ6MHHoe. co- 
eflMne«Moe c rpaHCMncciieil. h peaBiop, 
vcraMOBneiiKbiM b Kopnyce rMppoTpaHotiop 
Maiopa (pnc. 3.36). 

OiflPDTpaiiciSopMarop 3anonMoerc(i one- 
unanaHOM tHM<U!OCTbK>, Kamfloe Moneco HMeei 
iiap/MMufi n BMyipeHMMM roptihi, Memfly noto- 
PbiMM pacnonaraioicn ripoitiMnMpoBaHMbie no- 
nacre. oepasyiomne KaHanbi A"" nporoKa 
mmakoctm. Bee Koneca rnnpoTpaMCiiiopMaiopa 
wancMManbMO npM6nemeHbi Apyr ii apyry, 
a BbirenaMHio kimakocim npemncTayer cneim- 
aribMoe ynnoiMeHMe. 

npM BpaueMMM noneHiaroro eana ABMrare- 
nu Bpamaerco MacocHoe Koneco, Koropoe 
nepeMBuiaei KMAKoetb. Haxoamuyiocn MewAy 
ero nonacniMM. JKMAKOCTt Me ronbKO epa 
luaercsi ornacMieribMO ocm rMAporpaMCi|iop- 
Maiopa. mo m 3 a cier B03AeMciBMH Ha nee ue«- 
rpo6emnbix CMn nepevieusaeTcn BAom. nona 
rrc-i. HacocHoro iioneca no iianpaeneMMio oi 
axopa n Bbixofly. mto conpOBOMAaetco yBemme- 
Miiew KimeiMiecKoft 3MeprMM norona. Ha Bbixo- 
ae ns HacocHoro Honeca noion whakoc™ nona- 
Aaet na ryp6MHHoe Moneco. OKasuisan ciinoBoe 
B03aeMcrane iia ero nonacm. 3aieu noroK no- 
naaaer B pea«iop. npoiiAn KOiopwH, B03Bpa- 
maeicn m exopy b MacocHoe Moneco, Tbkmm 06 - 
paaoM. mMAMOCib nocrOBMMO nepeMewaercn no aaMKHyroMy apyry miphynauMM, oepaaoeaHHOMy 
npoioHHbiMM MacTOMM ecex ipex nonaciHbix Konec. h naxoAMrcn c hmmm a umobom ssaMMOAeMcr- 
BMM Opii 3I0M Hacoc nepepaeT 3HeprMio aaiiraTenn noroKy, a tot, a caoio OHepepb. — lyponMe. 

Eciim Sb! Me«A» HacocHWM ii ryp6MHHbiM KonecaMM oicyrciBOBan pea«Top. ro ranaa "OMCipyi- 
UMB (rMAPOMytpra) ocyweciamwa 6w nepenoc aHeprMM or AOMrarenn k TpaHCMHCCMM reapas/iBMe- 
ckmm cnocoPoM. 6B3 B03W0WH0C1H M3MeMeHMH KpyiBmero MOMBMia. PacnonoweMMbiM MexiAV KO- 
necauM -HAPO.paHciHopMaTopa HenoABMWHbiH peaicrop. i.Meer nonacTM cnenManbKoro npoAninB. 
HQiopbie M3Memoor HanpaBne.me noroKa whakoctm, BbuoABWCM .,3 iyp6MM.ioro xoneca M nanpa- 
B.3B10T ero POA onpeneneMHbiM yrnoM aa nonacm hbcochoto noneca 3ro noaaonaeT aHaimenb- 
110 yec-nMHMib nepeflasaeMbii) or aaiiraierm a ipaiicMiiocMio HpyrniAHM mom6mt. 

noOoii rMAporpaMCiPopMaiop xapaKTepiiayeiCB onpeAeneMiibiM Kflfl, nepeAato*i.ibiM omo 
iiiCMMeM. Koiopoe nn«a3binaer coomouieMMB yrnoabix cmopocibm ero nonec. m KOSiMiMUiieHTOM 
rpaHctpopMaumv noiiasbiaanimiM, bo cnonbBO paa yBenMiMaaercB SManeHMe Mpymmero «owe- 



Pmc. 3.34. CxeMa rMApoTpaHcipopMaiopa: 

1 — 6n0KMP0B0HHafl Myijna: 2 — Typ6iiMiioe 
Koneco; 3 — HacocMoe iioneco; 4 — pea«iop- 
Hoe Koneco; 5 — MexaHM3M ceofioAMoro xopa 



Pmc. 3.35. BHeuiMMft bma rMAPOtpaHciJiop- 
Maiopa 









I'm. 3 36. floTann rnflpoTpaHcct>opMaTopa: 1 — HacocHoe «oneco; 2 — iyp6nMMOe Koneco; 
3 — HpbiuiKH Myifcibi CB 060 PM 0 I 0 xona; 4 - tacrb nopnyca rnApoTpaHC0apMaiopa: 5 — ocraiKH 
paeosea whahoctm c npoayKtawa MexaHaneCMoro aanoca aeranefi; 6 — Koneco peaKiopa: 7 — 
My4iia cBoGopMoro xopa peah-ropa: 8 — ynopnaa uiaM6a iyp6nHHoro aonaca; 9 — ynopHUtt nop 
iumiihhk peamopa: 10 — nopuiem, 6 aokmpobkm raapoTpaHOliopMaroRa 


■a. MaKCHMa/ibHbiH kobcMwumbht TpaHc4>opMauMH 33 bhcmt ot HOHcrpyauiiM rHflporpaKciCopMa- 
>opa >< wower cocTaawrib no 2.4 (npM HenonBiiniHOM rypOmniou aonece). npii yBenwieHUM aac- 
roiw BpameHMB Bana ABaraiB/in yBenMiMBaeica yrnooaa cKopocrb Macocnoro h >yp6HH~ofO ao- 
nec a yaemtHeHxe Hpytauiero MOMewra b i MppoipaMcipopMaiope nnaBMO yMOHbuiaeTCT. Korpa 
yrnoaao CKopocrb rypOHHMoro aoneca npHOnaMaerca k yrnoaow ckopocth HacocMOro, POTO" «(HP 
xocm. nocrynamuiep >ia nonacru peanropa, H3MeHaei cBoe HanpaaneHae Ha npoTaaononowHoe. 

flan toro "to6w peaatap Ha aiou pewiiue He coaaaBan noMex noiOKy whakoctm, ero yctaHa- 
BMHBatoi Ha uyqiie cboSojihoio xofla. h oh HaHHiiaei cBoOoniio apauiarboo (runporpaHCipORMa 
TOP nepexoAH' «a pemnw raflpoMyitnbi), mo no38onaet, b CBon OHBpeAU. CHH3Mib norepH. TaHiie 
THapoipaHcipopMaTopw HaawBaioT HOMruieKCHUMM. 

Knfl TMAPOTpaHcilKipMatopa onpenenfler SHOHOMHHHOcib ero paeoTw. Ma«CHWa/ibHoe 3Hane 
..He Knfl THAPorpaHCipopMaropa mowot 6wtb or 0,85 no 0.97. ho oCbiHHO naxoAMica a AHanaaone 
OT 0.7 A0 0,8. B KOMn/iBHCHOM THAPorpaHcitHipMarope Ha pewnwe THApOMytJnhi mowmo noby-xm, 
MaKCBuaiibHoe jhbhohhb KOfl — 0.97. 

H3MOH6HBe peMHMoe paeon* THAPorpaHcipopMaTopa npoHcxonm aBiOMaiMiecKM Ecna yae 
riHHHBaib xarpy3Ky «a Bwxoae H3 THAPorpaHC<l)OpMaTopa, TO npaM0X0AHT yMBHbuienHC yrnuBOfl 
CbOpOCTH TypfiHHbl. HTO MpHBOJlH' K yUebHHBHMIO K03lp<pHUHBHia TpaHClJlOPMaL(HH 

K comaneHHio. i H;ipotpaHC4iopMaTop nuBei uanty., AManaaoH nupe/iaTOHHWx ween. Me oOcc 
neHHaaeT nuBWenHa 3 sahhw xoaom, hb pa3o6uiaer naHraienb ot ipaHCMMCOMM (>ieo6»onMMa 
ObomHaa cBoreMa onopobiHBHHS hpotohhwx Madeii ot paOoaeO wiiakocimj n03T0«y 3a rnnpo- 
tpoHCtpopMaiopoM ycTaHBBbMBaioT cneMMabbi.yio aopoOKy nepenaa. aoropaa noMneHCHPyei 
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vnajaMMiwc’ MvAociaTHH. lanan (MAPOMGxaHH 

wpcKon nepoAdqa Rct/mercti OeecrynoN'woft 
n no3BO/iwoT nonyNMTb mo Coe nepe/wnoMMoe 
MMcno 6 3afl3MHOM /iwanaaoMe. 

8 rH/ipoML*•dMHMOCHHR nepeAanax a pc 
mobmom noHMenmoTcn Me>anH‘«ecKno nnaiie 
TsoMbie mopoChm nepeflflM. MOTopbie netno 
iioa/iaioTcn aoroMaiH-iauMM, mo MHorfla mc- 
noni>3y»OT h oGbimiwe cryneHnaTbie kopoGhm 
nepeaa'i c aBTOManmecKMM ynpaB/ieHMeM. 

npocran nnaHerapMOT nepeflana cocrovn 
ms uempanbMOM. -conHeMMon-, uiecrepMM m *a- 
pywHoft ujecreoHM b awfle KO/ihua. c BMyrpeM- 

HMMM jyGbRMMJ 37M flBe lUeCICpMM C8R33Mbl 
wewjiv COCOM n 0 CP 6 flCT 80 M HeCKOflbKMX 

io6wmho Tpex) ujecrepeH-caTen/wroB. cmohtm- 
poeaHHbu Ha oGuien paMe HpTopas M33biaa 
ercfl BOflM/ioM. 

An*» roro mto6w nnaneTapnafl nepeaasa 

H3MeHflfla MpyTHUlMH MOMeHT. HyWHO 06eCneMM7b 
BpauieHMe OAHoro m 3 ee anewemoo (-co/ihcm- 
hom-, KopoMMOii ujecTepHM wnw BOflM/ia). 
a OflHM M3 aneMOMTOB 3ai0PM03HTb- B 3T0M 

cnysae rpemfi 3neMeHT GyAfiT BpautaTbCR c yr- 
noBon cKopocibio, onpeAenRCMOM mmc/iom 
3yCbee wecTepen. bkoabuimx b n/ianerapHyio 
nepeaaMy. Ecnn oflHOBpeMeHHo 3aiopM03Mtb 
nsa anesieHTa. nnaMerapMafl nepeaa^a CyAer 
oa6oiaTb. H3K npMMan c nepeaaiosMbiM mmc- 
hom paBHWM eAHHHpe. rinaHeTapHaR nepeaasa 
no3Bonfler ner«o peBepcMpoBan. BpauieHMe 
ahr nonyMeHMR 3aflnero xopa aB70M06Mnn. 
B 70 me BpeMH Ta*ne nepefla^M flocraTomio 
HOMnaKTMb*, o6ecneMMBa>oT BoawowHocTb no- 
nyneMMfl Cofibumx nepc-flaTOMMWx ween m nerwo 
coeflMHR»o7Cfl noaieflOBaienbHb Ann nonyMeHMR 
Conbiuoro MMC/ta CTyneweM. Ana nepenmoMe- 
hmr nepeflai AocrarosHo npocTO 337 opm3Mm- 
B37b Banw oTflenbHbix aneMewoB nnaHerap- 
hom kopoGmm nepeaaM. PaHbUie 0 MaiecTBe 

70pM03HbU yCTpOMCTB M3C70 MCn0Ab30BanM 

neHioMMbie topMoaa. a b nocne/mee apewR 

OHM npBHTMMeCHM BtareCHCHb) WMOrOftMCMOBbl- 
mm •woupbiMM* aienneHMRMM — ^pmkumohb* 
mm. CywecrayiOT m 6onee cnomwbie BapnaMTbi 
nnanerapHwx nepeflaM 

nepabie aMepMi<8HCKMe TMn nerwoabi* aB 
TOMoCKneii Mwenn AflyxcTyMeHMaTyio nepeaa- 
sy. hdmmbm HM3Ui8N nept»Aa*«a BK/nonanacb 

apyMMyiO. 0AM8K0 BnOCneaetBMM OflMOM 3B70 



3 6 5 


Pmc 3.37 npocTOR nnaMerapMOR nepeAana 

(a): A — co/iMOMiioe noneco. B - amuiHW, 
C — ca7ennMTw; D - boamro. V — nunoAMa* 
CMopocTb. m cxeMa nnanerapHOM nepeflasn (6 H 

1 — conHeMMaR uiecrepMH; Z 4. 6 — eatenm* 
tu: 3 — aoAMna 5 — Mopormaa uieciepMR 
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Pmc 3 38 BapHaHTbi HcnonMeHMB n/ianoiapMbix nepenan: 1. 2. 3 — eanbi; 4 — eoflano: 5, 8. 

9 — caTerorntw; 6,7 — kopohhog 3y6'iaroe Koneco 


wanweCKOM nepenaHH 0H03a,n0Cb bbho HcaocraroHHO m nonawnHcb TMn c pay™ h tpgmb asio 
uanwecKHMM nepeflanaMH. flnB noBbiujGHMB TonimsHOH skohommhhoctm, rnflpoTpaHcij>opMato- 
pw crami aeaatb 6/ioKHpyiowwMMcfl — nocne paaroHa Ha bucujgh nepeaane HacocHoe h iyp6hh- 
iioe KOPeca WCCIHO coeaMHnmiCb iPphkumohhoh MyipTOM. 3aieM 8 kohug 1980-x rr. 6noKnpoBKy 
rwapoipaMCipopMaTopa crann npitMBHBTb Ha acex nepeoanax, npone nepBoG. 

Ckctgmb asTOMaTusecKoro ynpaeneuMB o6biHHO coctomt hs caeayiouwx noacucTGM; 

— iyiiKmoHMpoBaMHB (riiflpaanHHecHHB nacocbi. perynaTopbi aaBneHMB): 

— HaMepHTenbHao. co6npaiomafl HHipopMauaio o napaMGTpax ynpasaeHHH; 

— ynpaamioiuaB, Bbipa6aTbiBaiowaB ynpaBnaxymae CMraanw; 

— Hcno/iHHTeabHafl. ocyuiecTBnBioman ynpaBneaHe nepeHnmeHHeM nepeaa», pa60T0ii aBHraremi; 

— noAcucteMa pyMHoro ynpasneHMa: 

— noacMcreMa asiOMaiHMGCKHx 3amH| npeaoiBpamaiouiafl bo 3 hhkhobghmg onacHux nnyauHA. 
KoHeu80-x rr. 03H3M6H0BaacB noaceMectHbiM BHeapeHiieM 3 /igki pohhmm. Ona noaao 

nBG! ropaaao tomhgg BbiaapwiiBaTbaaaaHMbiGMouembi nGpeKnioHGHMB (c tohhoctiho« olS 
BMGCto npGWHHx 6-8 %). rioBBMfiMCb aononHHienbHbiG bo3Moh<hocth' no xapaKiepy H3M6H6- 



Pmc 3 39 CoBpeMGHHaB HGTuipexciyneHHaTaH TMfl aBTOMo6HBB K/laccMnecKOM hombohobhh 












MMR CHOROCTM TIPM IISMMOA MarpyOIKB lia ABM 

laienb HOMniiiOTep Mower Bbi<iMcmm> Maccy 
aB’OMOOnno M bbbcih cooTBeictayiomMe 
nonpSBHH a anropMTM nepeKAKweHMn 
3neHTpcmnf>e ynpaBAOHHB npepoctaBiino 
heoiDaMiiiaHHUe B03M0WH0cm aim cbmo* 
n»arH0CTHHM, -no no3BonHno HoppeKrwpo- 
saib npoueccw ynpauneH.ni b 3bbhcmmocth 
or MMorax napaMeipoa (ot reMnepaTypw 
M BR3K0CTM WllAKOCIB AO CTeTOHM H3H0C8 
ippHKUMOHMbl* 3nGMBMT0B). 

OaHa«o. H3H m npewae. MHoroe 33 bmcmi ot 
aw6opa 33H0HB nepBKmoieHBB m opraHM3auHb 
nepexoaMoro npouecca bbpbkjiiohbhhb nBpe- 
aa«, a taione rmareAbMoro cornacoBaHHn n« 

C xapSKTBPKCTMHaMH ABHraTeAB. HanpMMBR. 

MHortte asToMoGwiM BMW, Audi, Jaguar hmbiot oaMMaHOBwe no hohctpvktmbhwm oco6eHNocrnM 
aaroMatniecKHB kopoGhm nepeaau qahom h tom we gtapMbi Zanradfabnk (ZF), mo ohm paGoraioi Co* 
aepiueHMO nci.pa3.i0My, 


PMC- 3.40 rMaPOM6X3HMHeCHa« MOpoGKB 
nepeaaM 7G-Tronik — nepBan b Mupe ce- 
MMcryneH'iaTaii aBTOMarHieCKan Mopo6«a 
(Mfircedes-Benz) 



PMC. 3.41 ycTpoMCTBO ko P o6km ncpeaak 7G-Tronik: 1 - Beay«M» aaAl 2 - *pmkiwom Gaokm 
pobkm rMapoipaMcgkopMaTopa c raCMreaeM KpyrMAbMbix KonsGaMMii; 3 — mbcaahwA Macoc c hoh* 
TponeM aaaneMMs; 4 — 4,pMnuMOMbi m nAaMerapHwe nepaaa-m; 5 — ewxoa»oA 3an: 6 - ctoshomhmm 
ropM03: 7 - ceAemop; 8 - MeKTpOHHbiM 6 aom ynpaBABMMn; KnanaHw « aaT'iMKM acipoeMMUB 
o noaaoM; 9 — ane«TPOMMwM Gaom nepeiuuoAGHMA nepeflai: 10 — bmcokockopocthwb coacmom 

aw; 11 — i MflpoipaHopopMaiop 
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C neHToGpo 2003 ' ua aaroMOSunn 
MeiceGes-Beny K/iacca E. S. SI H CL yoranaa- 
nHoaxnco nutpoiviexammacMMe mopoGmm ne 
Reuaa 7GTtonik (pnc. 3.40). 3ra ceMMcrynen- 
saias aeioMDTvi'fecKaH hopo6h 3 nepeaaa npn 
uina aa CMBHy naTMcryneHaaroMy aapMamy 
rMFl Hoaan rMfl no3eomina cHit3Hib patron 
ronmina a cpBAHBM ua 5 % a 3aBiicHMociH 
ot Moaenw amoMoGnmi nepexmoaeHne nepe- 
Aaa npoMoofliir Gbictpee h 6onee nnaano, 
DepeHiiioHeHHe nepeaaa ocyuiecrsnflercfl 

rpeMB MHOIOAHCHOBblMM I0PMO33MH. Ha KOTO- 
Pbie OHa3bisaior BoanenciBHe rMApaBirnae- 
CHHB uHUHHflpbi flaaneHHe e CMcreMe ynpaa- 
neHHn co3aaer rnaponacoc c npnaoaoM oi 
aBurarenii Mepe3 wacoctioe xoneco raapo- 
ipaiicijiopMaTopa. B mmwhkmo sacra kopoGhm 
yciaHaBnHBaeicn rnapaBimsecKoe HcnomiHTe/ibHoe 3onoiHHHOBoe ycipoficiBO. Hoiopoe c noMO- 
uibio 3/ieKTpoMarHMTHbK iinanaHOB H no HOMaHae 6nona ynpaBneHMB coepMHBer rnapoHaoKj 
o rtiAPaanmecKHMn aneMeirtaMH cuenneHMB h topmo308. 

Ochobhmmh sneMeniaMH d/ipkipohhoh CMcreMw vnpaBneHHB BBnBiorcfl anexrpoHHbiM 6no« 
H Rbinar ynpaBneHHB. B npaBOM cewrope Rbmar Mower aannMaib nerupe po3huhh: 

P — pewi«M napKoBHii. 

R — 3aa«HH xafl; 

N — HeMTpanbHaB nepeaaHa; 

0 — aBHmeHMe b pewnwe aBroMatHBecKoro nepexmoaeHMfl nepeflan. 
npu nonowenmi pbiaara a noruuHH o nporpaMMa o6ecneHHsaor pa3n«HHbie anropHTMbi ne- 
pewnoHeiiHa b cooiBBicrsHH c conpoiMBneHneM ABumeiina. Harpy3H0li, ponoweHHeM neaanH 
*r33B-. AOPOMHOH CHTyamiefl. 

AnropHTMbi ynpaBneHMB cooraercTByiOT abbwbhmiq b paanMHHiux yciiOBMMx: 

— aBHWeHHe C noCrOBHHOM BblCOHOfi OMOppcTblO; 

— roponcKoa pbwmm aaiiweiiMB, 

— roPHblH DeWHM aBIIWeHMB; 

— peaWM eyKCHPOBKH) 

— aBHWeHHe Ha noBoporax. 

niiH nepeMeuieHHM Rwaara aneBO soamenb nepesoaHt «opo6Ky nepeaan b pewnM pyHHOro ne- 
peK/iKwenMii. 4BHweHneM pbwara anepea-Ha3aa — BxnioaeHMe noBbiiuaioiueH-noHHwaioiueM ne- 
peaaHH Taaoe nepeKmoneHne nepeaaa npHiiaro HaabiBarh ceaBeHraiibHUM (HocneaoBareiibHbiMl. 
3neKrp0HKWM finoM ynpasneHHa bbiiboicb aaanruBHbiM. oh 3anoMHHaer Manepy bomabhhh Boanre- 
no h HOppeKTMpyer anropMtMbi BBTOMaTHaecHoro nepehnioHeHMfl nepeaaa. 



Pmc. 3.42 OcHOBHue aneMeHibi ancKTpoH- 
hom cMCTBMbi ynpasneHMR: 1 — GnpH ynpae- 
obhmb; 2 — coeaMHMteiibHbiM Ka6enb: 3 — rbi- 
Bar ynpaBneHMB; 4 — aneMrpHaecKMM pa3beM; 
5 — rMfl 


K0P06KM nEPEAAH C BAPMATOPAMH 


KopofiHM nepeaaa c oapMaropaMM bbbbiotcb GeccryneHaarbiMH aaor uojMowHOcn, nonyann. 
a aaaaHHOM oroaiiMaeHHOM ananaaoHe moGoe nepeaaroBMoe bhcho. Bo mhotmx crpana. ra«ne 
hopoGhm nepeaaa oOonHaaaior Gy«BaMM CVT (Continuously Variable Transmission) - toctoshho 
.•3Mbnoiouiaaca rpancMMccMB. HcropMB McnomaoBaiiMB eapnaropoe pa3MMaHw» ihiiob b rpanc 
MMtCMflr /leruoabn aer0M06«neH HacauibiBaer noani cro nei B iiactouiuee bpbmb a aetoxiaiw 
aecKHs koixiOmbx nepeaaa npMMOHnior imHHopeMeHHbie m loponaHue aapMatopu 
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K/lMMOPEMEHMblE BAPMATOPbl 

Bnopobie «a cepiirtHOM aBiOMo6n/ie tpa.icMiicoMB o HmiHopeMoiiHbiM aapiia'oooM OAf 
voriomallo 6una wcnonbaoBaHa a i960 r. B TpaHCMMcemi variomatic iicoom. 30 Banco SecHOHon 
mm* pejmioauS npHBOAiioii peMBHb, samara* mbwav komm'iockmmh noaspwocniMH uihhbos 

PaCCTOSHMO MeWAVAByMB nOflOBMHHBMW UIIIHBOB M3M0MBnOGb. II03T0MV MSMeHBBCB paOOHHp pa 

miyc oeAviuaro u/KMBa.aaroa caoio ovepeab 3acTaa/iflno iisMeHaib paaHyc aenoMOfo uinHSa no 
IIOBMHM KOToporo CMHMBAMCb npyMHHOfl. TaKan nOHcipyomm o6naaana oyiueciBeMuwMH hoaoc- 
TaiKBMH P63MHOBWR peMHH, pacnonoweHHbie non AHimieu flaroMo6nno, eucrpo paapyuiamicb 
11 in saueMB nanonacs Aoao/ibHO cnowHofi onepaipteA. Bemiomia nepenaBaeworo Kpyrsmero 
MOMema 6wita nefionbibO* n n03T0My lanyio noHCtpyKUMio mowho 6bmo nPHMOHOib toodho 
H a aei0M06nnnx c ManoMOIAHUMH ABMrarenflMM, Kpowe TOro. aBTOMoSim c Taxon TpaHOMwCCM 
e* MO' aumaibcil 3apHHM XOAOM c to* we cxopoctbio. hto h Bnepea, a 310 Sbino Aoeonbiio onacMO 
ronnaHACKHM HHWeMep Ban floopn ycoBepiueHcraoBan KOHCTpyKipno rniMMopeMBimoro aapnaTo 
pa. 3aMemiB peaiiHOBbiM peMeHb cranbiibiM. coctobuihm 113 naOopa PTAenbHbix nnacnm cneuM- 
anbMO* itopMU. 

npHHunmianbMbiM ornMHMBM 3 toh KOHCipybuiiM oanneTco to. hto ranofi peMeHb MoweT nape 
aaaaTb tie Tonbiio ToroBbie. ho m TomtaiomMe yen mm Ban floopn ncnonb30Ba/i caoio p33paGoTKy 
B KOHCipyKUHH TpaHCMHccwH Transmallc. iioiopafl MOina nepepaaaTb KpyiniuHe MOMeHra aeon 
HHHOft flo 150 Him. TpaHCMHCCHH 0 BapnaiopaMH He hmbiot HempanoKoii nepeoaiH. 11 nosTOMy 
npw ocraHOBKe aBioMoGnnB hcoOio/ihmo oTooeflMHRTb ABiiraTeiib or rpaHCMHCcmi c noMOiiibio 
«aKOfo-mi6o ycrpoiicraa. B rpaMCMMCCMBX Varlomalic h Transmallc flno aio* uemi ncnonbjoea 
nocb ueHrpo6ewMoe cuenneme. Kotopoe aBTOMamsecHH Bbmmoianocb 11 awiioHanocb. Tpora 
Hbe c Mecia m OCTaHOBxa aoTOMoOHneii c 3thmm TpaHCMHCCMBMM conpoBowflanncb pbshhmm 
Pwbhbmh. HoMnaHHn SuOaru (BnoHHH), Hcno/ibSoaaBUian nopoGxy nepeflan c HnHHopeMeHHbiM 
aapnaropoM hs aaioMofiiine Justy, npMMeHMna anempoMarHHTHOO nopouiKoaoe cuenneHMe 
c HOMnbiorepHbiM ynpaanenneM AHanorHMHoe peuieHne Mcnonb3yer m HOMfiaHHfl Nissan na as- 
T0M06nnnx Micra c aapHaropoM. flno orpaHH'ieHHB ckopoctm 3aAHoro xoAa npHMBHmor cneuii 
aabHwe orpamoHTenbHbie ycrpoKciBa. 

KoMnanMB Honda paapaGora/ia cboio co6ciBeHHyio KOnCTpyKymo 8apHaropa co orarib 
HUM peMHBM M UlKMBaMM. fl(IB TpOraHbB C MOCTa M 0CTBH0BHH HCn0ab3yeiCfl MHOrOflMCKO- 
aoe. MOHpoe cuennemie. ynpaanaeMoe HOMnbKjrepoM. 3ia rpaHCMMCCHfl ycianaamioaeTcn 
«a aBTOMoCHnb cpoAHero Hnacca Civic. npHBOAHMbm a ABHWeHiie 1,6-AKTpoBWM ABorareneM 
paSBHBaiOlUHM MaHCHManbHblH HpyTBUlHfi MOMOHT 140 H u. CpeflM OC06eHMOCteS rpaCMHC- 
chh cneAyor OTMeriirb KOMnbtorepHbiH HOHTponb (or aneHTpoHHOH CHCieMbi ynpaBnemiB). aa- 
aneHHB abb ynpaanetimi nonoweHHou nonoBHH 060 HX uihhbob eapwaropa. 3ia CMcreMB 
oOecneHHBaet omnManbHoe AaBneHiie 6e3 ipe:iMC-niioro ero yoomineHiio. Oiimuikom cwib- 
iioe icmaTHB- CHumaeT MexaiiHHecwyio 

aipiJieHniBMOcTb. a lamne iipiiboam' » npew- 
aeBpeMeHHOMy iiaHocy pbmhb m yae/iH'ie- 
iihkj uiyMnocTH pa6oibi. riporpaMMMpoBa- 
Hne aapnaiopa na aeroMoOM/ie Civic otiec- 
iie'inno xopouiee coonioiueiine q pewiiMa- 
MM 3BOHOMHHHOH pa60Tbl ABHiaTeilB, H 3TO 
npnaeno n noBbiuieHiiio TonnMBHO* smomo- 
MMMHOCTM aarOMoOHAB C BapilBTOPOM npil 
HCObnaiiMBx b topoacmom uwivie AaMweviMP. 

11 a 15 % no cpafliieiiHio c ronniianoR skoho- 

MMMMOCTblO aaiOMOOHUB C OObtHHOA HeTbl- 

pexctyneHHaro* aaTOMaiH'iecHOii nopoo 
koh nepeAan. 
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B 1995 r KeneUKS* homiwmh* ZF npoaeMOHCTpnpoBana aBroMa'nxecxyio xooodxy nepepax 
c MiMHOOeMeHHMM oapnarapOM Ecotconlc. a xoiopoR ncnonbSOBancR mppoipancipopMaTop, 

Tbkob peuieime ycnownnei n vpopowaeT HOncrpyxuHio. no ooecnexnBaer nnaanoe ipora 
■iso c vecia n Hueiicnniibin paaron aeT 0 M 06 nnR. Hamrxne raapoipaMcipopMaiopa paer bos- 
mowmocto vM6HbuiMTb pnanaaoH nepepaioxHbix xncen BapMaropa, xro OHHmaer ero paaweptu 
« raOapwiib aaioMaiMMecKOM hopoOhm nepepax. B Haciompee BpeMB ZF ppohsbopht rpn ea 
PNMoa raxnx xopo6oh nepepax HanOonee mouihhih aapnaHT k 3 aioro r.eMencma nopofiox 
CFT25 MMeeT cranbHoP peMewb lUMPMiioP 30 mm. nnaHerapHyio nepepaxy pan 06ecnexeHMR 
3apnero * 01 !a Koropaa Bx/noxaetcn c noMOmaio MHoropncKOBoro, moxpoco cyenneHMB. Ko- 
po6na nepepax Mower nepepaaaib icpyrmuim mombht po 250 H.m, xto paer aoSMciWMOCrb hc- 
nonbaoBarb raRiie xopo6xn nepepax Ha aaroMofinmix opepHero xnacca VW Passat. Ford 
Mondeo m pp vripaanenne xopo6xaMM nepepax ZF ocyipecTBPaeica c noMOuibw xoMnbiote- 
pa. nporpaMMMoe oSecnexeHne xoroporo 06ecnexnBaei apamaBHoe ynpaaneHne paannx 

HbIMM peWMMaMM ABHMeHHB. 

AByOMOOMnH C COBpeMeHMWMH BBTOMaiHMGCHHMB K0Po6KaMH nepepax, HCnonb3yiOUlBMM aa- 
pnarop co cia/ibMbiM peMHeM. oOnapaioi ropa3po pyMuiHMB noKa3aiannMH TonmiBiiOM skohombh- 
M0C1B H nnaBHOcibio pa6oibi no cpaBHemno c 06 wxHbiMn rHppoMexaHnxecxnMM aBroMaiaMtt. 
Hape«HOCTb « ponrosexHoerb cobpgmbhhux kopo6ok nepepax c raxMMH BapHatopaMn Taxwe 
poBonbHO Bbicona. Opmsko wnpoxoe npxueHenne taxnx kopo6ok cpepwnBaeico b cany «e ibxhh- 
xecnMx. a. cxopee. ncxxonotHiecxx* npo6neM. Bopmerm npHBbBUlH. mo np« paaroHe aaroMoSnna 
c o6nxhoA MexaHnxeCHOn ham aBtOMarxxecKOFi xopoflxaMn nepepax ohb oipymaxji yBenMieMHO 
xaciotbi apauieHHB pBiirarenB. ABioMo6nnb c aapwaiopoM Mower bhtbhchbho paaroHOibCfl 
b non noctoBHMovi xacTOte Bpaiue«Ma paxratenn. noioMy no aapnaiop nopoepmnBaot ary xac- 
roiy, xoropan HeofixopnMa par nyxuiero paarona. TaxaR pafiora odecneximaer Han6onee ontH- 
ManbHbiA P33T0H. HO ii3'3a xenpxBbwHoro aayxa v uopxiena coapaercn anexarneHne. no npne- 
MMCtOCTb 3BT0M05HAR MepOCraiOXHa, 

flns peuieHHo 310 H npo6neMw xexoiopwe npoxaBopmenH 6binx Bbmywnenbi aparrrxpoBaib 
ynpaanmoiuxe CHCieMw caonx aapxaiopoB pno ncxyecreeHHoro co3P3hhr pflpa rmixcnpoBaHHux 
nepepatcwxbix xxceA, npeopones. raxnM ofipaaOM, ncHxoAornxecxyio npo6neMy. y aopnreflefi ra- 
XMX aBT0M06xnex nORSMAaCb BO3M0MH0CTb BblGopa MBMpy pyXHUM noCnePOBaiBPbHbtM (CBK- 
aexianbHbiMl nepexmoHOHMeM nepopax c cJiMHCxpoBaHHbiMM aHaxGHHRMH max 6ecciynexxaibiM 
r.BTOMaixxecxxM ynpaBjieHxeM. Bnepawe raxaR xoxcTpyxunH 6«na xcno/ib30BaMa xoMnaxHeii 
Nissan a 1997 r, s xopo6He nenepax Hyper CVT-M6 (pxc. 3.44). 

KoMnaxnR Audi npa coapaHHH xopo6xx nepepax c BapMaiopoM Mullltrontc ipuc. 3.45) 
xcno/ib30Bana ppyrox npMMLptn. ripx paaroHe oOeonexMBaeicfl y8ennxeHne o6oporoa 
PBBraienR c yBenxxeHMeM oxopocix aBi 0 M 06 Mna. Taxon pewnM pa3roHa He HBnfleTcn ea 
MUM adxpBKTHBHbiM. ho paei BoaMowHocrb peuimb ncMxonomxecxne npoaieMu. npn 
3xcipeManbH0M paaroHe ynpaBnmciuian snempoHHxa nepexmoxaei aapnaTop ho ontw 
ManbHbin pemnM paSoim. HoBbiii nopxop oSecnexHn ao3MO«Hocrb aaroMOfinmo Audi A6 
c xopo6xon nepepax Multitronlc noxasaib nyxiune pe3ynbraTbi no TonnnBHOM 3H0H0- 
MHXHOCTH H HHieHCHBHOG-tn pa3rOH8 no cpaBHOHnio c raxHM me aaiOMoOnneM, no hmoio 

iuhm Moxannxecxyio xopofixy nepepax. KpOMe asioMarnxecxoro peMMMa Multitromc nop- 
pepwnaaer perxHM cexaeHianbnoro nepexnmxennR nepepax c uiecrbio ipnxcnpoBaHHbiMH 
nepepaioxHbiMH xncnaMn. B xoncrpyxynn Hcnoiib3yeiCR Moxpoe MHoropncxoBoe cuenrie 
nne pnn oSecnexennR bo3Momkocth otapra c Mocra. nonBopnofi peMBHb Audi npepcraa- 
nRer coOoh M..oro3Bennyio uena. xoropaa nepepaer xpyrRUinn ume»i 3 a cxei Tpamra 
Meixpy ropuaMH ocep nnactuH. coctaBBRiounx ucxib n nooepxHociRMn uinnsoa (pnc. 3.46). 
rnppaanMxecxaR cnciOMa ynpaanemiR eapnatopoM odeonoxnaaei oniHManbnoe ycMnne 
CMaiHX uiHMBOB, ne ponycxaR npocxanbaueannR penn n o6ecnexnaan Heo6xopHMyio pon- 
lOBeXHOCfb BBpHBIOpa. 




0 3«.oNi 10 : I 
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Pile. 3.45 CKOMa KOP06KH nepeaaH Multitronlc: 1 — flBurarenb; 2 — cuenneMMe: 3 - sapHa 
-op, 4 — uenb; 5 — riiflponacoc; 6 — ynpaanmouiMfi 6ncm; 7 — 6rox sughtpohhkm 


TPOfAHbE C MECTA OBEPflPAMB 



1 


Pmc 3.46 Cnewa pa6otbi aapnsropa Multitronlc: 1— uerib 
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lOPOHflMblE BAPMATOPW 

6 TopowflHOM eapnarope (pac, 3.4 71 Mowpy pbvmp nonecaMa co e^epanecHofi (todomphovIj paflo 
Hen noBeonMocTbio 3awnMaeicti pcmmm. Opao Konoco pbpwtcb Bepyuiaw, a ppyroe — sepoMbiM. 
Hepepana KpyTPiuero MOMeHta o6ecne*iHBaeTCH Canada tpghmh Mewiy paGonaMM noBejWHOCTw- 
mm Konoc m ppjiMMa. H3M6HPMMC nonomeMHR och ponMHa a nonepeMMOM nnocaocTw npaBopar 
h K3M6H6HMK) riepeparonHoro MHcna aapaaTopa. paeHoro oTHoiueHao papaycoa oapywnocTeA 
npuxoppuiax sepea tomhh MOHtaKTa Moaec c ponanoM. 

B 33BMCMM0CTH ot yrna noaopoia ponana eepoMoe Koneco Mower BpaipaTbCP c tom we cho- 
portbio mtd m Beavmee (ec/in pomm ropM30HTaneH). cGonbiuea. m/im MeHtwea (ecna ponan noBo* 
paMMaaetcfl). Dpn acnofib30BaHMM TopoapHoro Bapaaiopa a TpaMCMaccaa a8T0M06anp TaM me. 
Ka« a b cnynae HaaMopeMeaHoro. HeoGxopaMO 
ofcecneMMTb B03MOWHoctt» no/iy*teHMfi aapHero 
■oaa a OTwnoMeaan Bapaaropa ot pBaraTenp 
c noMowbto cuenneHan. 

nepBwa nateaT na KOHCTpymjaio TpawcMac- 
cwn c TOPOM/IMWM BapaaropoM 6 wm nonyHea 
MapmooM XanTov eme b 1377 r TaHae TpaHc- 
Muccua npoM3BOflCTBa Perbury-Hayes npepnara- 
naib pip aBT0M06anea B 1930-e rr.. opnaHO ohm 
omananacb HepocraTOHHoa BenanaMOa nepepa- 
ooeMOfo HpyTBmero MOMema a hm 3 hoh ponro- 
Be*iHorTbio aa-3a orcyTCTBMB cooTBercTByrowax 
Maiepaa/iOB a TexaonoraM. OcHOBMaw npoGneMa 
3aK/ncHaeic« b tom, hto nepepana HpyTRmero 
MOMenra uejiuKOM 3asacKT ot Tpeaap b komt3k- 



Te oon *na c wonecaMH, a seM Bbiuie nepepasae- 
Mbia M 0 M 6 HT. T 6 M Gonbiue ponmHa 6 bm> cana 
tpeMMO. npaneM npa osewb Manoa nnoipapa mon- 
T 0 KTB. /Via yBe/ianeHaa TpeHap pasneHae wewoy 
flera/WMu Bapaaiopa poawho GbtTb Bbaue. hto 
womer npaBecrw k noBpempe»n»o aapaaiopa. 

B 1999 r. KOMnawap Nissan waia/ia ycraaa- 
anasaTb Ha HGKOiopbix a 3 caoax aeTOMoGanea. 
npepH 33 MaMeHHbix pnp pnonCKoro pwHMa. mo- 
po 6 kh nepepan Extrold. B stow nopoGne nepepan 
acnonb 3 yetcp cpBoeHHha ropoapabia Bapaaiop. 
pa 3 pe^fl(omaA noioa mouihoctm c uenwo yMenb 
uiemip p 83 Mepoa ya/ia. KopoGaa nepepan Gbi/ia 
CKoncipyapoBaHa pnp npopo/ibMoa ycraHOBHa 
na MouiMbie aapMenpaaopHbie aeTOMoGwia a mo 
mei nepepaaan. HpyrpmaA mom«>ht po 300 H«m. hto 
H a ceroflMRWMaa peab penpeicp penoppoM pnp 
kopoGom nepepan c BapaaTopaMH. 

Bo 3 mow hoc i b nepepana ranax yean mm o6ec 
nesewa npaMBHeMaeM BbicOKOMaMecTBeHMbtx 
nanea a cneuaanbMwx TpaMCMaccaoHMbu Macen 
ycaiiMp OK8THP Konec a poomhob eapaaTopa 
cocraanmoi BeJianMny po 10 t npa tbhmx ycanaa* 
f.waiHM noBepM/tb poomh pnp aaMeHenap 
nepepaTOHHoro Macna sapaaiopa mb npocio 


Pmc. 3.47 Cxewa Topoapnoro BapaaTopa 



Pac. 3.4S. Kopo6aa nepopan Mazda c Topoap 

hum oapaniopoM 















Nissan »iKMtMyi>rnp>«imaiii>Myio twoieMy nouopai soon niton, u noropoR paiWHH noeopnnmiiirat™ ns 
iDMsnniecH» npn m HeflontiOKW CMDWSHHN timoa iicm.hu otn BpaiuomW, Coeuectno c BapnarooeM 
s HODOO-n I>WA1" Extroid paftoiaer tHapoipflHC<tm«MaTop. Ann u«nwieii«n saPHero Koaa ncnotiba*. 
9ICO ruiBttmant«i> nepepnna, ynpaamieMan c noMouibio MHoraflnCKoaoro mohpoixi il>iWKunoHHoro 
cuemewtH 

Ma Tomtit ckom 3Biooanone 1999 i HOMnamtn Maala npopeMOHcrpupoBana rpaHcMnccmo. 
xotopao emiioMaci o ceOn naa lopOHAHUx Bapttaiopa, payxciyneHHaryio nnaHetapMyto nepepany 
•i ana aatoMautwcHitK cuennoHitn (pnc. 3.48), npn rporanbit aat 0 M 06 nnn c Mecra nnaHerapHan 
ncpcaata nonitwaet nepeparonnoe nncno. a uennx nonyHenno 8btr.onoro npyrnipero MOMema. 
Ha Oonbuioit CKopocm npttooa «a noneca ocyuieciannercn MenocpeactBeHHo ot roponqnoro aa 
pnatopa. KopoSxa nepeaaH anmosaeT a ce6o tt rnaanyio nepepany c pwMtepeHunanoM m npep- 
naaiianeHa ana nonepeHHoR ycraHOBKtt Ha nepepHenpnBopHbte aaTOM 06 nnn. 


ABT0MATH3MP0BAHHb1E KOPOBKM IlEPEflAH 


B nocnepnee apeua B03popnncn nnrepec k aBioMarnnecKOMy ynpaBneHHio MexaHHnecKHMn ko- 
po6k3mh nepeaaH c ncnonb3oaaHneM anempoHMoro Komponn it coapeMeHHbtx ncnonHnrertbHbix 
yctpoitciB. To, aero M3o6peraienM He Moran ocytpecrantb a npomnoM, ttcnonb3yn inipoyMHbie 
vexannHecKne ycrponcrBa. craao B03M0WHbiM nocne nouBnemin HapewHbtx KOMPbiorepoB n ho- 
Bbix TexHonornn, 

BnepBbie laHoti arperaT — SMG (Sequential M Gearboxl — 6 bin npepnowen KOMnannen BMW 
ipnc 3.491. 3ra «opo6Ka nepeaaH npepparaercfi H3H aonomimeribHOe oCopypoBaHne pun bbto- 
MOfinan BMW M3. nMeer wecTb nepeaan nan aanweHna enepen n Mower paSoraTb B payx He3a- 
BHcMMbW, ynpaBaneMux cepBOMexaHnaxiaMn pewnMax. 

B nepaoM. ran Ha3MBaeMOM skohomhhhom pewnMe. KopoSna nepepan pa6oraeT noanoctbio 
aBTOMainnecKH. kbh h nio6a» apyrao BBTOMainMecKan xopoSKa. 3 tot pewnM BHmoHaercn asroMa- 
THHecHn nawpbin paa «orpa BnaiOHaeicn sawnraHne. Bropoii. cnoprnBHbiii pewnM, hotopwR Bbi- 
finpaer C3M aopnieab. paer B03M0WH0CTb nepeHaiOHaTb nepepann BBepx-BHns. naK 3T0 peaaeT 
cnciBMa Tiptronic flan nepeKmoneHno nepepan ncnonb3yorcn ritapaeanHecKne ncnoaHnrenb- 
Hbie MexannaMW. HHwenepaM BMW ypaaocb poSnTbCn peKoopnoro apeMenn nepeK/itoneHnn nepe- 
pan — npn pa3roHe asToMo6nnn BpeMn nepeitaioHeHMn He npeabiuiaeT 0.08 c. 3ne«TpoHHbii( 6no« 
ynpaaneHnn kopoSkh nepeaaH KOHrponnpyei He ronbKO ncnonHnTenbHbie yapoitciBa. ho h vnpaa- 
nner pa6oron panrarenn, o6ecne‘inaan nepeperynnpoaaHne npn riepennioHeHnn na Hitauine ne- 

pepasn. npn cnnweMnn cxopoctn po 15 km/h 
aaTOMamsecKH BtunoHaeTcfl aropan nepepa- 
na. a npn nonwoit ocranoBKe nepBan. 

B Kopo6«e nepepan Easytronic (pnc. 3.50), 
pa3pa6013HH0H COBMeCTHO HOMnaHHflMn 
Valeo it Luk n npepH33HaH6HHon pan ycraHOBKn 
na HefiOPbUine aoroMo6nmt ann eaponenCKoro 
PbiHKa, B Kanecrae ncnoriHHtenbHbtx yciponcrB 
ncnonb3yiorcn xpn maroBbix 3neHTpopBnra- 
rens. KopoSHa nepepan nony-mnacb nerKofi 
m NOMnaKTHOn, ho nepeitmoHeHne nepepan 
ocymecTBimeTcn Mepnennee. neM a wopofluax 
nepepan c rHppaBmtHecHHM ynpasnenneM. 

ynpaBnenne TpancMHCcnen rpy30Bbix aa- 
TOMoSitneft, b oc ooee ho civ. hopo6k3mh ne- 
pepan MarucTpaiibHbix tnraneR c GottbUinM 



Pnc 3.49 CeKaoHTanbHan, aaroMaiHanpo- 
aannan KopoGna nepepan SMG 
(Sequential M Gearbox) 
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UWCJ10M nepeflai, Bcor/ia rpe60Bano GonbUioro yMeHMB or aoflMrenn. HfienybafiMo. bio aotOM,i 
immUM Hociiynaob h tbkh* xopoGcm (ptic. 3.S1). 6 ohwuhhctbo npoB3aoAXTenei< rpysoBM* 
bbtomoOhugm npaaaaraxn b xaxecTBB aapxamoa aBTOMaTxxecxiie m nofiyaBTOMaTxtBcxxe 
xopoGxw rtepeflai. 



Pxc 3.SO. ABTOMaiHaHpOBOHHan Kopo6Ka nepeflai Easytronic CKOHCipyapoBaMa cneilH- 
anbHo non ynpaaneHMe anoxrpoHxxOH: 1 — uiaroBbie flBHrarenx: 2 — aBtouarnMecKoe ctten 
neHne: 3 — Me*aHx3M nepexmoxeMBH nepeflax; 4 — 6nox ynpaB/ifiHxa cpenneHxeM 



Phc. 3.51 ABTOManoxpo&aHHan KopoGKa nepeaas Eurotronlc 
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ABTOMATMMECKME HOPOBKM flEPEAAH C ABOMHbIM CUEtl/lEHMEM 

B 2003 1 KOMnaimp Volkswagen npepnowitna aoioiao6nmi Audi IT 3.2 Quatuo tt VW Golf 5 u mo 
suuh BBi0M*iH3tip0BaHMbiMM BopoOKaMM nepepai, a Hotopbix nepeH/wweHHe nepepai non pao 
■OMC npOMexOAHT fiea paopwaa noioHa mouimoctm (ptic. 3.52). 

B aio a Hopofine nepepai HpymuiMft momckt or AayxMaccoaoro xiaxosHKa flaararemi nepepn 
otcp wa pea MHoropMCHOBMX cuennoHHP. candattHbix c coorBeTctayioipHMH coocmwmh aepyuiHMM 
oanauM. ophh h3 hotopux npoxopHT BHyrpH ppyroro (puc. 3.53). 

napannenbHO aopyuiHM bb/ibm pacnonoweHbt pBa BopoMbix Bana. C ophhm hs BepyipMX aanoa 
weemo cB038Hbi eepyuute uiecrepMH HBMentbU nepepai II. 3.5), a cppyrMM — aepyuiHe weerep- 
hh MetHbix nepepai (2, 4. 6 h nepepaia 3.X.). Ha sepoMbix aanax mbxopwcb uienrepMH nocTOBH- 
«oro aauenneHHB cooiBerciByKiiUHX nepepai. Horopbie MOryi *ocmo coepiwmbcn c bbpomibmh 
aanaMM c noMOutbto CHHXpoHK3dropOB. VnpaaneMne cpenneHHHMH h nepeMoipeHHBM chhxpohh 
3aropoB ocytiieciannerco nocpepcTBOM rMppaBmiiecKHX HcnonHHtenbHbix ycrpOHCiB. Heo6xopM- 
woe paaneHHe a nippaBPHHeeKoii cwciewe coapaercn aneKTpitiecKitM rttppoMacocoM. ynpaBnaer 
Pii6oioi> BopofiBii nepepai aneKrpoHHbm 6 iioh ynpaBneMHS. Koropbtfi nonyiaer HHipopMamno ot 
aeconi paruMMoa. pacnonoweHHbix b hopo6kb h CBB3a>< BbicoKocKopocTHoit uihhoh c spshtpoh 1 
Hbiw finoKOM ynpaBnenMR psttrareneM. 



Phc. 3.52 Kopofina nepepai c nay mb cuenneHHBMM aaroMo6HnR Audi TT 3.2 Quattro: 

• — BeAyiuHk Ban I; 2 — pBMraiena; 3 — Bepyumk aan II; 4 - cuenneHie II; 5 — cuenneime I; 
6 — Bbivop Ha rnaaHyxj nepepaiy; 7 — 3apHiw xop; 8 — VI nepepaia; 9 — V nepepaia, 10 - I ne- 
pepaia (aitniBMa); 11 - ill nepepaia: 12 — IV neuepaia; 13 — II nepepaia l9t.fioa.iai; 14 — au 
<«0 ho rnaBHyio nepepasy: 15 — inaBnaa nepepaia 







npu ipora«bM ooroMO#«nn c Meets aneH- 
ipOMhsirt (Soon flaet HOManfly. BitniOHaa neo- 
a»*3 nopeaaoy, a aaiew nepBoe cuennemie, 
nocae veto KoytnuiHa Moment nepeaaerca 
•to OflMH .<5 BeAOMMX BSOOB KOPOtSK* ncpeflaH. 

*oio|)Mti 001103 apflvtuvio uiecrepoto npoaopm 
30 upamemie eeaymyio tuecteoHio inaBHOit 
nepeuaoM rnoBHSa nepeaa'ia nepea flMtixlie- 
POhuhsii np»Boa«t bo Bpamemie eesyuwe «o- 
neca aatoMo6.tno it oanoBpeMeHMO pacopyoti- 

uae' atopof aeflOMwA Ban, Ha motopom pac- 

flpoowe.tbl C»HXP 0 HH 3 ST 0 Pbi, BKmooaouiMe 
oerHwe nepeaaoH. 3a BpeMo pa 3 rona oa nep- 
ao.'t nepeaaoe npit aocntweiuto cootsetcTBy 
mine- cnopoCTtt M 33 coet npoctoro nepeKmo- 
oemin cuennemtft Ha napanneObHOM sepoMOM sany BKmooaetcn Biopao nBpeaaoa. rtepexoa 
-a nocneayKHuHenepeaaoH nponcxoflMt aHanomoHo 6 e 3 pa 3 Pb.oa noio«aMoiuHocrit. HBH 36 e«- 
-o.o e ttpoctbtx MfixaHHoecHHx Kopo 6 xax nepeaao. 

npouecc nepewitoocHHO ycnowHoetca toraa. totfla noas/metca tteo6*OflttMOCtb nepeKfiooeHtts 
-a Sanee H»3Kyio nepeflaoy npn ub-«ch-ii c nocioaitHOM c-opoctbto. Aaropnixt nepeKmoosHHB. 3aro- 
MBKHUH a naMBTH sneKipoHMOtoSnoHa ynpasiieHiti!, 6un po3pa6otaH hOonaH-e- Audi. AaraM06.uiH e ra 
••imh ttopoPftaMtt nepeaao noKBSbtBatoi ooeHb xopoume peaynbtatw noflHHaM-He PB3rooa »lonnuBHO* 

ttiOMOMHOMOCPt 8 CpaBHBHHH C aBlOMOpHOOMH OCHStflBHHbiMH 06 bloHblMI' MexaHHOKKOMM hOpOpwaMIt 

KopofittH nepeaao, BbrnonHeiiHbie no lattoit KOMcrpyKtMBHOi. cxbmb. npMMe«ner tp-OMa Farrar, 
tta caput aBtoM06itnax ®opxiynbi-l. Cxewa c fleyxts cuenneHHBMH h napannenbmBMM BanaMM 
anepsbie 6btna onpoBoaaoa wa roitooHOM aatoMoPune Audi Quanto etfle b i97S r. 



Poe. 3.53 npMMUHnMa/ibHan cxomb hopoOhh 
nepeaao c flByxtn cuenneoHOMH: 12 — mho- 

roflHCKOBbte cuenneMiin: 3. 4, 5. 6 — chhxpo 
MMsaropbt 


§22 

"tpahcmhc chh nonnonPHBQflHbix abtomobh/ieh 

AbiomoOhiui. y Hotopwi ace ooneca aeflyrntte. Ma3btaatoi nonHonpMaoflHbiM.t Echo H«fntui«» 
MOMent nepepaetefl Ha ace KOflaca. ynyoutaercB cnoco6Hoctb aatoM 06 HHB aattratbcs s nnoxtix 
iiopotbHbtx vcnoaitBx 3ta nPHOHna nocnyWMna io/iokom h co3flaMino orpoMttoro cexteociaa 
aceaopoMHbix aaioMofittnett B Haute* ctpaHe ramie aBtOMOOttnii H«3bi eaten BBTOUoOHmtM.t 
nOBMlUe.tMOH npOXOflllMOCtH, H a OCHOBHOM. 33 HCKAXTteHHBM aBTOMOSHIIB BA3 2121 .M.tea- 
3to rpv308bte m oneuManbMbte aatoMOPttnM. B Ke-otopbti ctpa«ax nerHOBwe aBTOM 06 ..mi no- 
BbtutenHoA npoxoflHMOctit npHHBto HB3btBatb SUV ISpott Utility Vehicle - a B t 0 M 06 -m» am. 
cnoptai unit RV (Recreational Vehicle — aatoMoBtimi ana otflbaa). HeKOtopwe aaioMoPtri.i 
np-BoaOM ..a oetMpe KOhoca o603Haoawt AWO .All Wheel Drive - ace noneca eeayutne) hum 
4WD14 Wheel Drive — npuBoa Ha oetbtpe itoaecal a inioraa npocto 4x4. KjTaccvti&MKauMo sb 
■ DMoOiineA c oemipbUB aeayiUMMH Kanecawi* naK33aMa Ha one 3.54 

nenauu nor KoubiM nomionoMaoaHbiM aBTOM 06 nneM 6t»ui aetowoOit.u, Wtilia koiopb-m npe- 
i.pac.io iape«OMeHaoBan ce6a bo bpomb BtopoM miidoboh bcbihm 3ateM noaBnAMCb nomionp.. 
eoflobie aB>OM 06 Mm. Land Rovet a nonHOnpHaoaHbie aBiouoSHm. anonciiMx 4>.ip» Henno.iio 
nno csoero opeuenn aun oteoeciBeHHbiA noimonpiieoaHWH aaiOMoOiino TA3 69 Bee 3in asn> 
MnOii/iM iipefl.ia3..aoaiiMCb ann aBMweiiHB a ot.hobhom no 6ejaopo»ibio 










Rue 3-54 HnaccitiJmKauHB nojiHonpMBoflMu* ipaHCM»cc»vl 

KOMuenuHU noAHonpnBOAHOro aaTOMOOHIW bo3hhk/<8 c noneneHMeM a 1980 r. aBiOMoGM/w Audi 
Quatlro. hotopmm nona 3 an oniHHMbie pe 3 ynbratbi npn vaacimi B mhpobwx HBMnnoHarax no panne 

Ceiwac HMeeicn Go/ibuiofl BMGop nonHonpnaoA«bix aBt 0 Mo 6 HneM, npeAHaaHaHeHHwx «ns abh- 
«<WHB no Aoporaix c ycoBepujeHCiBOBaHHbiM noHpbriHBM. BonbuniHciBo Miipoawx npon 3 BOAHie- 
nef nentOBbix aBiowoGaneH b caoeii HOMBHKJiaiype cepnfiHbix aBTOMoGHneii HMeror Bapuaxi 
c npBBOfloM hb ace noneca. 

TpaHCMHCCHH nonHOnpHBoaHoro aai 0 M 06 Hn« KOHCTpyHiiiBHO cnoxtHee. aopomb h rawenee. 
IBM y a 8 T 0 M 06 nna c AByMn eeayuiMMH HonecaMH. KpoMe loro. MexamwecHHe noiepn B ibkoA 
TpaHCMHCCHH Bbiuie. AonoJiMHienbHan Macca m noiepn mouihocth CHuwaior oGiune nonasarenM 
h yxyauraiot Tonmratiyio aKOHOMHHHOctb aBTOMoGemr. B to we apeMa conpoiMBireHMe HaMBHHio Be- 
AyutMx nonet MeHbiue. MeM BeAOMbrx. hio b nenoiopoH cic-neHH (ho we nonnocrbio) HOMneHCMpyer 
noiepM HecwoTpn »<a HeactcraTHH nonnoro npHeoaa. ero npeHMyurecrea aacio BBroiiorcn donee 
BBMHbIMH. OieBHAHO, HTO OOMMMO VnyHUieHHfl BMBAOpOtHHbll CBOitCIB. nOAHblH npWBOA MOUtHOTO 
aeroMoGHna Aaei npeHMyrnecisa npn abhwbhhh no choiioshom popore h o6ecne-mBaeT 6onee mh- 
leHCHBHMH pa3roH. BnHBHHe no/moro npHBOAa Ha ynpaBnneMOcTb h ycroH-iHBocib 6onee cnowHoe. 
ho HecoMHeHHo. nro nonMwH npuBoa aaer npenMyiuecTBO a ycToftHHBOciM «a cnonb3KHx poporax. 
a rnaBHOe — oh oeecneHHBaer 6onee nernoe ynpaaneHHe aatOMOGuneM a hpmthhbchhx ch- 
TVauHBx. Ha cyxHx aopowhmx (lOHpbmun c bucokhm cpenneirweM npcHMyiuectBa ranoro nDHBOAa 
HB CTOTIb OHeBHAHbl. 

Ans aBiOMoGuneH noBbiiueHHOH npoxoAiiMociM saw ho He TO/ibKO oGecneMHib xopouiee citen- 
neHHe nonec c onopnofi noaeoxHocibio. ho h oGecnenuTb 60 /ibuioP aopowhuh npocser, htoGn 
aBTOMoCHnb He aacrpsn hb HepoBHOCtnx AOporn. KpoMe >oro. BHepopOMHue aBioMoGanM. nan 
npaanno. oGopypyiorcn rpaHCMHCCHBMM c noHHwaxjmen nopepaHen. Koropan aaer BoaMOwnocib 
yBennHHTb HpymuiHH MOMem, nooeoAHMbiH k aepyiAHM nonecaM, m oGecneiHtb yBepenHoe abh- 
menHe Ha Manwx CHopocimc 

Aernoabie aaiOMo6HnH c npnBOAOM na nerupe noneca Moryt HMOTb huh nocronHHbin ophboa 
B cex nonec. hhh noAHmonaeMbm ho acen KonecaM npn hcoOxoahmocth, CywectByiOT KOHcrpyHUHM 
nonHonpHaoAHbix TpaHCMHCCHH. a ttoTopbix oGecriennaaetcn nocTOBHHUH iiphboa Ha nepeAnne taB- 
iomoGh/ih Toyota RAV4. Honda CRV h ap.) nnn aaAHHe noneca (aaroMoGHnu Fold Explore! Nissarr 
Terrano h ap.). a npHBOA na Apyrne abb noneca anmoMaeTcri npn Heo6xoAHMOCTH. nonteM 3ro bhjuo 
- eiMe Mower npoHcxoAHTb aaroMarHiecKH. b 33bhchmocth ot ycnosHH abhwohhb huh apy-my® no 
menaunc boahtbhb, 


KOMDOHOBKH nOAHOflPMBOAHblX TPAHCMHCCHH 


B moGOM aBTOMoGHne, MMerouteM npHBOA na neTbipe noneca. HeaasncHMO ot paononpwe 
HMB ABHraTeuia. neoGxOAHMO paapemirb HpyimuMH mombht, nonyiaeMbrn na aeAOMOM aane 
hopoGhh nepepan, na pea HanpaanoHira h nepeaBib oahh h nepeflHOMy Mocry. a Apyroii 
« saAHBMy. HpoMe loro. ipeGyiorca «ae rnaBHue nepeaaHH. onna Ann npHBOAa nepeAHnx 
•ronec, a Apyras aaflHHx cooTBeicroeHno. 





























mm abmmommh sbiomoOiuib no xpnao 
mmeftMOf* tpaeKropm. aawAoe H3 Merwpex 
i,once aaTOMoCtwo npoxonm pa3miiHbrn »m 
(pmc. 3 55) CncflOBatenbHO. xawpoe «oneco 
coaepuiaei npn noaopoie paaaoe 'ineno o6o- 
poi 08. 

To we C8M00 npottcxonni npw npaMo/m- 
hbPhom nBHweHMH aBioMo6nnfl. earn nna- 
Meipw Monec oimmaiOTcn (paamiXXbtA h3moc 
uium. pa3Moe Aasnemie a uinHax). Rax 6wno 
no«a3aMO Bbttue. ana VMBHbUieHtta Hea36ew- 
Hbix noiepb npw aenwcMoti aBioMPOann hb- 


Phc 3.55. CxeMa noaopoia no/monpMBOA- 
Horo 3HTOMo6«na: R t , Rj — papHVCbi noao- 
notoe BHyrpeimero h MapywHoro ynpaBime- 
Mbix Monec 


■« 3 56 CxeMbi nonHonpHaoAHbix ipattcMMcCM*. a - c pannaionHO- hopoShoh inonHbt* 
ip-boa. noAHnamaeMbiB ao fl Hieno«): 6 - nonibm np»BO fl . noAxmoHaeWbi- aaroMSTm 
iecMM BHCMOMyipToM; b - c iiociohhhwm nonMbiM npmioAOM; 1 - p aaflaro maa .opoOha, 

; - MewKonecMbi* AwMtBpemwan, 3 - at.cxoMvil.io, 4 - xiewoeeaofi aa«4>epe"uxait 



































P»c. 3 57. Pa3AaiOHH&fl kopo6kq asTOMo6Hnn 8A3-21213 -HMBa-: 1 — ipnaMeu aeaymero 
Sana: 2 — nepeAHBB upbrniKa; 3 — canbNHK aepymero aana. a — ynopHoe Honbuo noauianHHHa; 
5 — napeflHHR noAuiHmiMK aeflyuiero Bana; 6 — ujecTepHB Bbicuieii nepeflasn; 7 — Myipra nepe- 
KmoieMHB nepeflat: 8 — naprep paaAatoiHOM korg6km; 9 — uiecrepHB HimueA nepeaami; 10 — 33a- 
hhh noAUiBfiHHH Beayiuero Bana; 11 — yciaHOBO'iHoe Konbuo 3aaMero noAuiMPHMHa aeayuiero 
Bana. 12— Be4yiuMM Ban; 13 — Biy/ma, 14 — ciynnua; 15 — 3afl«BB upbnuxa; 16 — 3aAHHi*noA- 
luanHHK npouewyroMMOio Bana; 17 — npPMewyroMHbm Ban; 18 — noflUiMPHHB Bana npaBOfla 
3aAHero uoaa; 19 — 3aflMBH nomunnmiK AMiplpepeHUHana; 20 — pnaHeu; 21 — canbHMH Bana 
npHBona 3aaneio Mocra; 22 — aaAHiiit nopnyt anipipepOHUMane; 23 — onopaaB uiaM6a uiecrep- 
mm; 24 — uteciepHB npaaona 3aA"ero Mocia; 25 — oca catennHioe; 26 — cronopHoe Konbuo; 
27 — npywMMiiaa uiaB6a; 28 — KpoMimefiH noABecKa; 29 — ynopHaa iuaB6a carennma: 30 — xap 
mp npMBoaa nepeAHero Mocra: 31 — catennMr, 32 — BeAOMaa urectepHB AMiprpepenunana; 
33 — nepeaHMvi MOpnyc AMiprpepeHunana; 34 — cionopnoe Hcnupo; 35 — npywHMMaa inaMSa; 
36 - nepeAMMM noAUiMnMMH nopnyca AHrptpepeHiutana, 37 — MyipTa 6noKMpoB«M AHipipepenuM- 
ana. 38 — ycianoBO'niQe Konapo nepeAHero noAiPMfiMMKB AMiprpepeHUMana; 39 — uacnocrrparrta 
Tenb. 40 - cannHim Bana npneoAa nepeAHero wocra; 41 — noAUJMtiHMK Bana npnBOAa nepoA"®- 
10 Mocia, 42 — ipnaMeu aana npMBOAa napeAHero Mocra; 43 — Ban npMBoaa nepeAHero Mocia, 
44 — n pop ha ciiHBa Macna. 45 — bbaombb uiecrepMB npvtaoAa cnnAOMerpa. 46 — pomiKOBW" 
noAUiMnMMH npoMemyTOSMoro eana; 47 — 3snMBM8B npo6na: 48 — aeAvi«aB uiecTepMB noMaoAa 
onMAOMSipa 


42 41 39 37 35 33 31 29 
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dOxoammo nnMMBMin. jiH*t|>eneHUHan. Abto- 
uo6nn» c neiMpbMO eenyuiHMH Monecamx 
uonwfH mmbtx ipw nM<t>tpepeHUMana. no on* 
momv vewav HonecaMH nepeflHsA n laamto 
oce» iMOMHonecnoie nwlKtiepeHuManbil 
•' Ofl»M Meritay octmm aaiOMOCnnn iMewoceaoa 
anifSionemiKan). MeMHonecuwe flitiWre- 
OOMunanw orMMerpMHHbie. r. e. ohm AenHT 
HDVroiuM# MOMem m e*Ay aonecaMH nopoa- 
ny. a Mowoceawe aMipcfepeHunanw Moryi 
SbrTb liaK CHMMerpnMHbrMH. T3K H MeCIIMMSI 

PHMHblMM. B HBHOTOpNX KOHCipyKUMOX TP3HC 

mmcciim c npxDofloM na 'lerwpe Koneca 
ocTpoMa-orco ycTpoKct8a. Horopwe M3Me»n- 
«> Dacnpeaenewie npyTocuero MOMOMia Me- 
may ocomh 3BroM06i<n« a 33BHCMM0CTO or 
ycnoewA ABHweHHtr. Mnorna a nonHonpHaon- 
mw* TpaHCMHCC.HfrX C fiOaK/HOtaeMblM Bpyu. 
mvo npiiBoaoM c ue/ibio ynemeaneHHfl koh- 
c'Pvkuhm 0THa3biBaK)tca or Memoceaoro flmlntepeMu.iana. ho b stom cnyxae nonHbiA nonaon 
Hcnonbayerco ronbxo na CK0nb3KHX aoporax u 6e3flopoMbe m He flonyCHaeica npn abmmommh 
aBtoMofinns no nopore c xopouiMM noKpbnMSM, 

Ha pnc. 3.56 nOKjaant* HanGonee iHOHMabje cxeMtx nonHonpHBDAHbix ipaHCMMCCMt* 

KownoHOBOMHaa oxeMa c paaaaroHHOii hopoGkom «an 6 onee uacra npMMeHoerco ana Bceao- 
powhmx 3BTOMo6HneH {pric. 3.57) npa Taaoii KOMnonoBHe KPyrawbH MOMern or kopo 6 kh nepe- 
flax nocrynaeT Ha bxoahoA Ban pa3AaroxHOH kopoGkh, a 3aren nepeaaeica «a BbixoAHbie sanw. 
BbixoanoH Ban nptisoaa 3aaHHx Konec pacno/iaraerca Ha oahoA och c bxoahmm eanoM pa3aarox 
HOfl KopoOHH K coeaHHaerca HapaaHHoB nepepaxeii c rnaBHOH nepeaaxeS 3aaHeP och. APyroA 
buxobhoh aan coeanneH aapaaHHOH nepepaxeA c rnaBHOfi nepenaxe.r nepeane* och. Bbuoanwe 
Banbi pasaaiOHHOH kopo 6 kji canaant* Meway C 06011 uwiHHannHeCKHMii wecTepHBMM umi name 
uenMoir nepenaxe* c 3v6iaroA uenbxj Mopae. BHyrp« pa3aai0HH0H hopoSkm paaMeuiaercn 
wemoceaoH anrlnpepeHUHan m Mower pacnonararbcrr noHnwa rowan nepeaaxa. 

B TpaHCMHCCHH nonHonp.iBoaHoro aBTOMoerrmr 6ea paanaroxHOf* hopo6kh iicnanbayrorcs no- 
PoOhh nepepax cneunanbHOA KOHCtpyKUHH ipwc 3.5B), 

rionMonpHBoaHbie aepcmi nerKOBwx aBiPMoSHne*. Horopue He npepiiaaHaxeHbi an» aBH- 
weHHB no 6e3aopowbio. hmoioi b ceoeir ocHoae craapapTHyio aepcHxx nerHoeoro 3 Stomo6k- 
no HeKoropwe neniOBbie aBT 0 M 06 Hnn BunycHatOTCB ronbHO b nonHonpiiBoanOM eapnaHre 
u He HMeioT ananoroB c npaeoaOM na oany ocb. npHMepoxi Moryr nocnyMHib MMOme aBiPM 06 i<- 
nu Subaru mom aaroMo6Hnb Jaguar tuna X. Hax6onee npocro nepeo6opyaoBatb a rronHonpH 
aonHbiM 0 bph3mt nepeaHenpHBonHbiii aBioMoSHrtb c npononbHbiM pacnonoweHHeM nBiirare- 
no m HopofiKH nepenau i6onbUiHHCrBO aeroMo6HneH Audl|. B raxoM aapHaHte KOyrmnHH 
mombht H 3anneH OCH nocrynaet or kopo6hh nepenax uepea Hapjaiuiyio nepenax*. 3aflHtio 
ocb flonoiiHneiCH rnasHofl nepana-ieir. a Mewocaaoi'i AMipiJiepeHUHan veraHaBirHeaerea a xap 
rape K 0 P 06 KH nepenax Ipuc 3.59). 

EcriH 6a30BbiH aaT 0 M 06 H.nb HMeei npiiBOa rommo na 3aflmie xoneca. a nBHrarenb pacnono- 
iKO" cneceflM, np» ero nepeoeopynosaHHH a rtonHonpHaonHWH aapnaHr mb oOoHrucb 6e3pa3aa* 
ro'tHoA nopofiKH c MerxoceebiM aHrjHBepeiiuHanoM xotooan mowbt Ouib oObeaHnena c kopoOhum 
nepenau B roHHX aaroMoOunux oOm'iho HCnonbavor HOCHMxrerpHSHoe pacnpeaenettHe "pyrmue 
10 Mowenra Panamas ‘ractb Horoporo nepenaercn h 3 3an*uut> ocb. rnaBnao nepanaxa npa neaa 
bmcmmoA rionsecKe nepenuM* Honec npenutcu h «v30By. 



Phc. 3.58 y nonHonpHBOAHoro aBioi*ro6Mnii 
Mercedes-Benz 4-matic S-xnacca Tpanc* 
MHCCHB H ABHraTenb npaKTHHecHH cocraa- 
hbhit oflHO uenoe 
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llepepaenpaBopawc ae'nuoflana c nonepeMHHM pacnonoweaaeM PBarorenn ropaapo m»a 
aoe nepepenaib b nonHonpamuiHbiit bbpmbhi. 06whho napiep rnaBHOft nepeflBMti pacnonaraot 
3a paaraiencM H nononbsyioi aappaHHyiO nepepaay. cocflMHoouiyw nepepaioio rnaanyio nepepa 
sy c flononimtenbHO# rnaBHoA nepepaaeii 3apaea oca. 

nonaonpaeopawe eepcMM aaroMo6nneil c 3apanM pacnonomeaaeM paararenn (Poishe 
Carrera) a nomronpaBopaoM aanaaare HM8IOT rpaacMaccaro. cxopayio c nepabiM BapaaaroM. 
mo a 3epi<anbH0M oro6pawoane 

OCecneaeane npaaopa aa ace aoneca pna aaroMoOawr c ueaipanbabiM pacnonomeaaeM 
PBararenn npepcraensei coOoa poacaibHO Tpypayio 3apaay, a P03i0My raaae HOMnoaoBoaabie 
crreMw Bcrpeaatorcn pepao. 



Pac. 3.59 SaiOMaraHecaaB TpaacMHCcan aBTOMoSana Audi Quattro: 1 - partnpepeapnan 
nepepaero Mocra; 2 — aepoMaa ujecrepan rnaeaoa nepepaaa; 3 — Bepyman ujecrepan rnaaaoM 
nepepaaa. 4 — rtomya Sana; 5 — Ban npaaopa nepepaero Mocra; 6 — BepoMan uieciepan npa- 
aopa nepepaero Mocia. 7 — MaciWHbift aacoc paaparoaaoa aopofiaa; 8 — TypOaaaoe aoneco; 
9 — peaarop; 10 — aacocaoe aoneco; 11 — Macnaabia aacoc; 12. 14 — nnaaerapabre nepepa- 
aa; 13 - ®paauaoaabie Mypma l^paamioabii; 15 - aiopaanbia aan; 16 - aepyuias uiecTepao 
oasparoMnoM Hopo6aa, 17 — canya; 18 — MemoceaoP pwKrepenuaan noBbiuienaoro rpeaan 
(tana Torsen). 19 — aan npaBOpa oapaero Mocia; 20 — BepoMan weoepaa pa3paioaao» aopo6- 
aa; 21 — aepyiuaa uieciepaa npaaopa nepepaero Mocra; 22 — npo6aa MacpBMoro .Iianbrpa: 
23 OnOH ynpaaneaan; 24 — Macno3a6opnaa; 25 — aaprep rapporpaaclropwaropa 
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AMdHDEPEHUMAftbl nonHOnPMBOflhbIX ABT 0 M 06 M/ 1 EM 


MsmoramoA an^Oepemwail, aaa 6wno orMemwo awuie, Momei 6bna cnOHCiriyaponaa ran, MioGbi 
nornpenennTb apyrnmaa momoht KGOHMMSfPM'tHO, Ec/la pacnpeaeneaae MOMeara noocnM aapaaaiy. 
10 GoiiMuan Maoib Moueaia oGmmho nepeaaeTcn « 3aA»HM KonecaM 3io oObncanercn ieu. no no* 
pasroae aBioMoCunu ana flanweaHM «a noabOM Goiibwan lacrb Maccw aatOMoCann nepepacnpeae 
nneicn na aaaaae aoneca a ohm MOryi peanasoBaib Gommiaa apyrnipna momoht. 'tern nepeaaae 
a. hpomb roro, vMeaniueHae floim apyrnuiero momghid. noctynaiomero k nepsAHMM MoneceM. ynyaura- 
eI vnnasnoeMoob aaraMoCann a MeabUJe nopeepraer ee ananaaio imMeaeHan npyinmeto MOMeara. 

flno moGoro aeioM06ami c MeibipbMB aeayuiHMH nonecaMM aaMHO oGecneMMtb aaaaieHHe aa 
tomoGmob a cnvaae. ecna obho H3 Monec ropneT ouenneaae c aoporoA, 

Bbnue Gbino noaaaaHO, mto ecna oaho M3 aonec Ha oca Gyacyer. 10 aaCHpepeMpaan nepeaaer 
aa npyroe apyrnmaA Mouear. HDAOCiaroMabiA ana aaaaieHHB. Ecna aai0M06anb MMeer npaaoa aa 
aeibipe aoneca a ipa aaijapepeapaana. 10 aocialOHiio nonactb oaaaM aonecoM aa c«onb3Myio 
noaepxHocTb, mto6w nauiaib aaiOMoOadb cnocoGHOcra ipoayn.cn c Mecra. CymeciByioi paanaa- 
awe cnoco6bi 6opb6bi c stum aewenarenbHbiM cboActbom. 

Oaaa H3 iaaa» cooco 6 ob — 3T0 6 noaapoa«a AHiM>epeHuaana ripa 3a6noMMpoaaHM0M aa® 
®epeauaane apytnmaA MOMear, noABOAMMbiA a aonecaM c nyauiaM cuenneaaeM. yBenaaMBaeTcn. 
HeoGxopaMO yaaiwaaib. mto. ecna bco Benaaaaa apyrmuero MOMeaTa nepcnaeicn e oamom aa- 
npaaneHHH, HappaHawa Ban a nonyoca poroaHU 6 bitb caenaHbi 60 nee npoMMWMM, mto 6 w acanio- 
MMTb B03M0WH0CTb ax nonoMKM. BaeAopoaiHwe aBT 0 Mp 6 ana, paGotawmae B cnowaHX ycnoBanx, 
uoryT MMetb ycipoaciBa, Gnoaapyrauiae aaa MewoceBoa, raa a 3aaaa* MewHonecauA ua®<l>e- 
peauaanw. Bnoaapoflaa aa®®epeHpaana nepeAMea oca o 6 wmho ae npeaycMarpHBaeTcn a3-3a 
aeravaBHoro B03AeACTBMn aa ynpaBnneMOCTb aaiOMoGann, 

flpyiHM pacnpoCTpaaeaHbiM coocoGom yayHuieaaii xapaarepacTMK TpaaCMaccaa coapetaea- 
abix nonaoapaBoaabix aaiowoGanea nannercn npaMeHeaae paananHwx ycrpoacTB noanmieaHOro 
rpeaan. npiiMeHnomaxcn B aaMecTae MewoceBbix a 3aaHH< aaiM)epeauaanOB. CaMwA npocroA 
cnocoG 3a«niOHaeTCfl a coaaaHaa aononaaTenbHoro rpeaan npa npocaanbawBaHaa ae'anea a 
aa®®epeauaane. 3aecb. oaaaao, Tpe 6 yercn orpaaaMatb BBnaMHHy npocaanbabiBaaan raaaM 06 
pa30M, MT 06 b! oao ae OKaabiaano apeaMepHoro ananaan M3 B03M0*H0CTb aaaweaan aonec aa- 
loxioGann c aeGonbUioa paaHauea a yrnoBbix caopocrnx npH oGwhmom noBopoie. TaaaM o6pa 
30M. aa®®epeapaanbi noabmieHaoro rpeHan aonwHbi 6bUb TaaaMa. mto6w nepeaaBarb lonbao 
aacTb apyrnuiero MOMeara aa aoneco c xopouiaM cuenneaaeM 

Cnepyei noMHarb mto moGoa AM®it>epeHuaan noabmieHaoro ipeHMH, ae3aaacaM0 or Mecra 
ero pacnonoraeaan (a pa3aaroMaoa aopoGae ana aeaymax Mocrax) oraaMaeT aacrb MexaaaMe- 
CKOii saepraa nepeaoan ee a Tenno, a 3aaMHT yaenaMMaaei pacxoa Tonnaaa. noabimaeioi mme 
H3Hauniaaaae man a TpaaCMaccaa a uenoM. noaioMy npocibie ycrpoaciaa c ®p»KuaoaabiMa 
uiaaGaMa ana aynaaHOBbie aa®®epeauaanw ycTaaaanaaanaCb rn 8 eHbiM o6p330M aa rpyaoaaaflx 
noBbmjeaaoa npoxoaaMOCTM, to ocib raM. rae o6acneMOHae npeoaoneaan Geapopoaibn CMaraet 
cn Gonee aawaoa 3aaaM0a mbm o 6 ecneMeaae SKOHOMaMaocra. B paaaaiOMMbii nopoGaax Taaiix 
aaTOMoGiineii Macio aa®®epeauaan aooGiue orcyrcTBoaan (rA3 66, YA3I a 06 a Mocia MMena »e 
crayio can3b Memay coGoA, npa aaaiKeaaa no cyxoMy adnanbiy ao aaGeMaaae Mpe3Mepaoro 113 
aaiuaaaaan uiaa nepoaHaa moot oTKiaoMancn, raa mto nonaonpaaoaabiMM am aaioMoGana Mor 
aa Gbiib lonbao aae aopor ana a aaMiiee apeMn roaa. 

ropaaao nymie ecna pailnpepeauaan CMOiaei .noMyacraouarb- momcmit Haaana npocHann 
3W8aaaa aoneca a cyMeei nepepacnpeaenan. apynmiaa MoMeai aa oTcTa«Jmae Monaco flpviiiMM 
cnoaaMa, Menaienbao acnonbaoaaTb caMoGnoaapyiowaacn amMiepeauHan. 6 paaee aunyc 
"aauiaxcn Moaenax acnonb30Banacb un3aocTMbie Mymibi (eacaoMyipibil a aapapepeauManb. la 
na Torsen. Maoraa npaMeaanocb ax coaeraMae: anaKOCTMbie My®n.i a aaMcciBo Me»ocaBb.x 
aaiMmpeauaanoa. a Torsen a MaMecrae 3aaae»o aaiMiepeauaana. B Maciomuee BpeM» ace 
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eofibiuee nacnpociBoneniie nonyuaoi *pw.- 
UMOHHbie MycjiiM c HOurpoJiMpyeMoB ciane- 

HbK) OmiKWJOBKH, xorjia <t>|»IXl|HOHHMe AMOIUI 
r.«HMa»Tcn c onooneneiiHbiM ycMnaew ra¬ 
mie Myijiibi Moiyr npMMeHirrbCT ana ynpaane- 
MMo pacnpeac-iioHnuM npytmuero MOMewra 
Meway nepe«HMMn h sajiHHMw KonecaMw non 
aaaHTpoNHbiM nourponeM. KoMcrpyicropbi co- 
epoMemiwx no/iMonpHBoaHbix nerKoswx 
aBroMoOiineM npeanaratox Mcnonb30B3Tb 
ramie 'lyBcraareabHue ycrpoAcraa. ynpaana- 
iouiMe cuennexxeM nonec c aoporoA 11 nose' 
flBMMSM aBTOMQOxnw eMecro npocioA GnoiiM- 
poami AMipipepeiiuManoa. 

Bo3«ocixao Myipia (nareMT OieprioccoMa) 
BanaeicB naM6onee npocibiM m aeuieabiM ycr- 
poiictBOM rioBbitueMHoro TpeHMH, w noaroMy 
ee Macro npMMehHior a rpaHCMMCCtmx aBTO- 
M06nneA. 

BB3KOCTH3n MySira cocront 113 MaPopa 
6mi3HO pacnonowewHbix ppyr k ppyry neoipo- 
pHpoBamiuu aacMoe. oana nonosmta KOTopbix 
coeaBHflercn c noMOWbio Bbicrynoa c BMyrpem 
»eii ctymmeA My$rw. a aropaa MapywnbiMii 
HbiiTiynawM c wopnycOM (puc. 3.61) 

Meway ancHaMH naxoamca cammoMOBaa 
(KpewMn«opraHMMecKaa) WHflHocib swcokoA 
8H3kocth. Ba/Ibi biyiptbi Moryt cbo6oaho apa- 
uiatbca c Me6onbmoi> pa3HKueA a yrnoabix 
QHopocrax, mo, ecnn p33H«ua a ct-opociax 
yBeauMMaaeTca. mna*iocrb Bnyrpn Myijirbi Mamma 
et aeBciBOBaib hsk raepaoe teno m npeaorspa- 
maer Mpe3MepHoe npocKanb3biBamie ahckob. 
8o3HMnaiOiuiii< OnoHHpyroiuMi) MoweMt o6y- 
cnoaaeH ceoActBaMH bbskom mttflKocrM. 
Ecnn a KaMecrae amtxJiepeHUMana ncnonbao- 
aatb TaKyio Myipiy. ona 6yaer nepapacnpeae- 
narb npyrnmiiA momsht taK. ito 6onbUia« ero 
MacibOyaeT nocrynatb aa Koneca. Bpauiaioiuvi- 
eco c MeMbipea cHopocrbio. 

K MeaocraniaM ananoctMoS Myipibi cnepyet 
OIMC-C1H 3(iCBOM0Mu»anbMb.M 33 moh ee Onomipoa- 
mb. Mytfna cpeoaiBiaaeic 3ana3aiyaaMMeM. Hew 
6e*HbiM Harpee whakoctm a Myles. noropwA npo- 
mcxoamt npn npocBaab3waaimii ancuoa, iipiieo- 
him » M3MeHeMM» ee wpamepMcriiK. CyiuecrBeiwbiM HepocrameM ranm ycipoAcra nannerci! mx anwarne 
MB npouecc topmow8miib, nocKommy npa peaKOM TopMOWemi" Mower nponMlmi oaiioBpeMeHMoe 6no- 
KMpoaaHMe ecex nonec aetoMoSMna Ope MCnanb3oeaHHM es3aoctMbix Myipr a 'paHCM.iccmu aanwoOb 
nea c aMmOnonupoaiMiuMH IOPM03H»IMM cHcreMBMH npnuiaMica npnMeM»ibAononmirenbMbie ycrpoA- 
OTBd ana pa36n0KMpoB3HMB MyipT BPM TOpMOWOMHH 



Pac. 3.61. ycipoiiCTBO db3kocthom Myipibi 
(encMOMyiJirbi): 1 — Hopnyc: 2 — ean Kopny 
ca; 3.6 — Beayuinn h bsaomuP Banu; 4 —a«c- 
kh; 5 — ynnotHeMBB 



Pmc 3:62 MemoceBoO aHttnpopeHuMan 
Torsen: 1. 3 — npaBan m neaafl nonyoceaete 
uiectopMB, 2 — mipiiyc awtnliepeHnnana: 4—ca- 
lernmr, ce»3aiiM»S c npaaofr nonyoceBOU uiectep- 
aeii; 5, 7 — BbixoaHwe aanbi HMipOepeHUnana; 
6 — carennw, CBnaaHHuA c neBoA nonyocesoA 
uiecrepMeu 
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Pmc 3.63 MomOccoom «M<|ii|iopemiMan Torson m>ToMo6H/m Audi Quattro: 1 — xopriyo fliut- 
ijiepeHuMa/ia; 2,4 — nepGAHRH h 30«hhr uiGCiapmi; 3 — MepaiiMUwo caTennarbi; 5 — ipnaHeu 
iiopuaHMOft nepefla'iii; 6 — ocb caienmiTou; 7 — npuMosyewe wectepHii; 8 — aeaoMbiil Ban; 
9 nonwfi aenyuiiiii pan; A — « nepeflHeR oca: B — « 3an«oA och 


flwMiepeHUMaA Torsen (TORque SENsmg —lyscreynuiMA xpyinutHii momohi) npepcraenooi 
co6ot* MaxanHiecKHil caM06noxiipyioiuMMCn AH<M>epatmMan. a kotopom Hcnonb3yeica caoWMbtA 
na6op MepaauHbw uiociepeii (piic. 3.62|. 

Iia&op uieciepeii aiiyipa /putupepeHUHana cociomi «a BeaOMbix (nonyoceabixi MBPBnwwx xo- 
noc K aeavuiHX loareiuiHtoBl lepaaMMbix uiecropeu. Ocmobhoh ocoBoMHocrxio raxofl MOHCTpyiupm 
uawwion io, mio xopanMUbie ujecrepNii Moryt npiiaopuib ao apametme APytue uiecTopiiH, mo ca- 
vit mo Moiyt lipHaonmbca ao apauioHMe. Taiian ocoOetwocib npueoAMT « nOuanoMWo momoiopoM 
ciBnoMM 6noKMpouamin AWJdiopeHUHona. B 3ao«CMMociM oi aaAHMHHbi nepoaanWMOro urena 
m xoMOipyiiuiiM AM^opeMuiiana, MpyiMuiMA momohi mowoi pacnpeaemiTbco no oobm aaioMoOMtm 
M cooihouiommii O' 2.5:1 (60 % 40 %| ao 64 (84 % 16 *1 mum name no 7 1 (86 % : 14 %l. a tax 
mo nacnoope-'miucn a moObtx npOMOwyioMMWx anaMOHuo*. Dpa mown 3Ha'i8M«o« oxoamoco xdv 
niuiei o MOMOHta uioc\opmm pHcpipepeimuana apaiuoioicii cbo6oa"0 h ero abhcibiio iiancMimaor 
paOoiy ofibixMoro cuMuoipuMMoro uix|x|iopcMuwa/ia Koipa bxoamoi) npyalUMA momohi VoemoiM 
aaeiou, iiadop HepaaxMbix mectepoM Marpyrnaercn ii a onpeaencMiibiii MOxiem naa abixouiiun 
oana OroxnpyioicB. 

AhMnhmhuhbii loisen iimoot nMHCiHHyio xupaxiepirctiixy, iiopenacnixiAiwioMMe xpyi-ouiom 
MOMOHia npoMCXOAMi nponiMMOCMM mihobchmo m oh MB oxajbiBOBT umioiiiM .IS npotiecc hipmo 
moMMil 3|II CBOMCTBil M0MIMH3Ma OftVC/IOBIinll 610 UllipOMOO HCnOAblOeaHMe a •O'lM'OO MOHUM- 
IIBOMUX H WeiXOCXJBblx AHlJlIpOpeMlIManOB aBTOMoSailBM (PMC 3.63). OCHOBIIWM lieAOOTatMOM «a 
mo km 0001X11001 b BIO M3IOTOOmiMM« II COOPKII M, "d« C«.'A« Bllll, BMCOMIM CIOWMOOlb 
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BnjMocixbie wy®:bi a aadapepeaiiaaBbi 

Torsen bbtoioict naccHBHbiMn cHceuaMK. 
B noc/ic-flHi<c rofly B HpacrpyiuiBM tpaacMac 
cum coBpe«eMMbi« 3BTOMo6anea see aauie 
HSMHHaior npuMeMsn. aaTBBawe ycipoacTaa. 
npeactaanflujtuae co6qh My4<u. a aotoptM 
ana 6noKHpoBaHHo eanoB acnonb3y)OTCfl mho- 
roflilCHOSbie MOKpiae cuennaMMO (pae. 3,64), 
flm ynpa3neHMB MaoroaacaoBbiM cuenneHa- 
eM acnonbayercB aaeneaae wacna apropos 
Boaaei'iciByeT aa nopuieab. oaaMarowaii flue- 
hm. flaaneaae Macna perynapyercR c pomp- 
uibio HOH'poBbHoro ananaaa. KpymuiuA 
MOMBKT C nouoiUbC raaax MycpT Mower pac- 
npeaenoTbca «a« Mewsy nepeaHea a 3aaneH 
ocbmh asiDMOCHPR, Taa a Meaejy KonecaMH 

03H0H OCH. 

UJeeocHao dmoxia Haldex no csoeMy naieHiy swnycKaei Myipry c MaoroaHCKoabiM mohpmm 
cuenneaaeu, aneHTpaaecKaM raapoaacocoM a raapoaaHyMynotopoM (pac. 3.65). 

3 neKTpniecKHH xacoc pa 6 otaei ronbuo npa naaweHaa aBTOMOfixnfl a coaaaer He 6 o/ibiuoe 
flaaneHMe uacna, am roro htoSw ae nponcxQflM /10 saaepwaa a cpa 6 aiuB 3 HWM Myipibi. flaaneaae 
«a nopuieab. cwmmbioiumh abcmb cuenneaHfl noctynaer ot raapaanaaecHoro nopiuaeaoro aaco- 
ca kotopnb coaaaer aaaneaae «a« lonbxo aaaaaKaeT pa 3 naaae b yrnoabii caopocTRX coefla- 
aeHHbu Myitrioi) aanoB. flaaneaHe. coaaaBaeuoe aacocoM, nponppuaoaanbao paaaape a aaciore 
BpaiueaaB BanoB. VnpaBnBei pa 6 oToa MyO’bi Haldei acipoeMaua b aee anempoaHwa 6 no« yn- 
paBneaHB, aotopuS caB 3 aa r. apyraMa aneaipoaabiMa cacieMaMa ynpaaneaafl astoMo 6 aneM, 
Myitna MomeT pa 6 orarb npa mofibix ckopocibx aBaweaan aBroMo 6 ann aaa npa aeaweaaa Bne- 
pea, Taa a npa 3 aaaeu xoae. Oaa ae anaBei aa paSorv aaia 6 no«apo 0 BHaoH cacteMb. (A 6 CI 


2 3 4 



1 6 


Phc. 3,64. flpaapan abhctbhr aarasHoR 
raapaB/iaaecKOM Myiprbi: 1 — Bwioaaoa Ban; 
2 — paOGHHM nopuieab; 3 — aaCKa: 4 - nopuiae- 
Boa aacoc. 5 — ynpaanROUiaa ananaa; 6 — axoa- 
aoa Ban 



Pac 3.65 My$ra Haldex, axoaniuaR a rpaacMaccaio ,iBi 0 M 06 a/iu 
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ni'jioflciBHB obohii OwcipoB oiomboumh m iieaiitMBauim h oOectie-maaet nonnoctbio xoxipoimpy' 
TOC* iwicnpeftonOMBo xpytBmero MOMBMra no ocbm B Mactoaiuee apeM* My-tinx HsIOei ynaiise 
iniBaioTCM B rpBMOMHtxMBX nomionpMBOAHW* BepcMfl aoroMo6nneA Volkswagen h Volvo. 

AnenorK'iHbie KOHCtpykuMM Myipr npMMeHBxrrcn n HexoropwMH (uiy vwB npoB3flun»tenauB 
nonnonpBBOflHwx aBioMo6MnoH. KoMtiaMwi Isuzu aansrreMTosans cxm-My TOO iTORQUE ON 
OEMANDI, xotopaB noiiyxaet imqwpMauioo or 12 AatxxxoB H aaroMaiMvecnn nepepaenpeoena 
et xpyTmuMM uomeiii Meiiwy ocbmm antoMOBiWn a aaancMMocro or ycnOBim flaxweimB. 


§23 

TEHflEHUMM PA3BHTMR ABTOMOBM/lbHblX TPAHCMHCCMM 


WitooHoe npMMeMBime ynyxuieHHbix cncreM noabiuieHHOro ipeHBa noaBMBwmcn a KOHUe 1990-x rr 
npxBeno KOxcipyiitopoB aaiOMOBtineB k pa3pa6oi«e xoHuenpMM •axTHBMOM TpaHCMHCcuif. TaKaa 
ipaHCMMccHo naer soaMOBmoerb M3MeMntb ycroMBiiBocn, M ynpaanneMocib amoMo6ioia nvtetj 
ynpaBABHiw pacnpeaeneHneM xpyrmaero mombhib no npaabiu n tobwm KonecaM aaTOMOfinno. a ran - 
we b cnyxae nonMonpnBOflHOro Bapnama. Meway nepea"MM« m 3aflHMMM Mocra-.ni Pacnpeaene- 
Hbe xpyrniAero MOMeHia peryimpyerca B 3aBiicnM0crn or cteneHn npocKa/ib3bJBaHBB Myiprbi, ynpa- 
Biteime ocyuiecTBnflercfl rMAP3B/mxoii, xotopan cwnMaer ahcxm Myijmx c pa3Hox ciinoii. yMeHbuiaa 
Him yaenniMBaH aemwaHy nepeaaaaeMoro MOMeHra «a ry Him Apyryo ciopOHy. KOHtpormpyeT pa6o- 
ry Mvrpr npopeccop OBY). hotopmh nonynaer HHiJiopMaumo or paarmxMbU Aar-mxoB. Oiexb MHOioe 
33BHCHI 0T nporpaMMHOto 06 ecneMeHHB 3BX xoropblir Aonwex pacnpeaennTb xpyTHumii momcht 
a aBHCHMOCTH or Harpy3HH Ha cootBetCTByiouiMe xoneca aBT0Mo6H/iB, npM noaopore aBt 0 M 06 Hm> 
Ponbiuan xacib HpyTmuero MOMeHta aonwHa nepepacnpeaeitntbCB «a BMeumne (oiHOCHienbHO ueHi- 
pa hOBOpoTal. 6ortee HarpywexHbie. xoneca. B nonMOnpxBOAHOM aaT 0 M 06 Hne wower 6bm> o6ecne- 
xeno pacnpeAeneime Kpymwero MOMeHra k KawAOMy xonecy b cootBeiCTBMM c M3«CHManbH0 B03- 
mowhimm no ycnoBHBM cuenneHHO c AOporoii. TaxoA noA«OA ae CMomer hcr/homhti, 803Mowiioctb 
norepir ycToilHMBocTM asT 0 M 06 Hna, oSyanoBneHMOM B03M0WMbiMH oumexaMM Boanreno npx ynpaa- 
neMHH. Arm 6onee coBepuieHHOit CHCieMW HOMnbiOTep AomxeH nony-ian. CMtHanbi, cooroetcrByto 
uwe yrny a exopoerx nosopora pyneBoro «oneca, xypcoBOit exopoew h nonepe-mbiM yexopeBMBM. 
non xanx-mM tohhoh MinJiopMauMH OTAanmKOB h npaBMnbxaro naHHMaHim wena»Bir eonHrena -Meer- 

CB HBCHO/lbKO CI 10 C 060 B. C ROMOUlblO HOtOpblX MOWEt HOPpeKtapoBaibCB TpaeKIOpiin aBTOMOBHrrO 

B Oiy-iae chocs (HOrpa aBroMOfiHiib ABHwercn a noaopore no 6 onee iahpokoh rpaeKtopim, hbm 6 boro 
3 aAyMaHOI ww 3 a»oca (xoraa 3 BA“«i xacn. aaroMOSHno -o 6 rOHBer- nepearaoio, a aaroMoBnnb crpeMirr 
cn virtu Bnyrpb weiraeMOii rpaemopmi noBOpotal. MoppeKTHpoBKa Mower npoKSBOAHtbcn c noMOWbO 
AxiiirpepeHUHana Him ropMoaoa, a co apeMeHBM. Mower 6 biib. M irenocpcacrBeHHO c noMOuuuo pyae- 
aoro ynpaaneHiiB — a to 6 yAer paccMorpeHO hmwb. Ho tot we oiWieKT mommo norrymtb ra«we c no- 
MOlUbio -a«tHBH 0 ir- paCotbi CMcreMbi pacnpeAeneHHB Kpyttnuero MOMewta. npeanonowiiM, iro npo- 
rpaMMHoe o6ecneH0ime HHiepnpetHpyer npBMOAMHeAHOe ABirwenne nan noaopot aaroM 06 iuiB no 
Ayte c SecBOiieBHbiM paanycoM, oeecne-meaa cncteMe B 03 MOMHOCib npirMe»BTb aBTOManr-recMyio 
-oppeKumo. eenn. iranpiiMep, aaioMoewAb caMonpo« 3 BonbMO paaaopaHiiaaetcB H 3 - 3 a hbpobhocih 
ooporu. aawe KOtaa Boanre/ib h Me noaopaniBaei pyneBoe Koneco 

Koraa tanaa cacreMa .xoaet. CHoppeKtHpooarb tpaeHropirio noaopora npir CMOce aBroMoOii 
na c asyMB aeAyrUHMH HonecaMH, OHa nepepaer AonoAHMtenbHbm Mpytauimt MoMswr na BMeomee 
Koneco IB03M0WH0, np« OAMOBpeMBHHOM omweHHM aactOTbi spameiorB ABirratenai, -no caMO no 
ce6e 6yAer yMeMbuiaTb paAMyc noBopota h CMHwatb CMopootb AB-rweMirn, yMeHbUiaB pnex B~»o 
Aa «3 xopnAopa ABMweHHB. nepefl teM xax tpaexroPMB 6yi\er orpervimpOBoxa 
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Bonauiotf aarepoc k tshhm aKiaonwM c acr*- 
M3M nponanaii b flnoaaa. B 1996 r. aoMnaaas 
Honda iipoacraBana cboio cncreniy ATTS 
lAutomallc Torque Transfer System - cticrtiMa 
aaroMarmiecHoro RacnReaeneMnn Kpyrnutero 
MOMenra) hub nepBAHenpaBOAHoro aaiOMO- 
6h;iu a ycranoanna ee na aeHotopbie hi ceom 
MOfleneB jierKOBbix aBTOMoGaitaa npeAHa3Ha- 
HBHHbix Ann BnvrpeMHero puHMa flnoHHH. Or- 
AMHMTe/lhHOH OCoGeHHOCtbKI CMCteMbl ATTS 
OBJineTca to. 'iro oitenna Been MnrJropMautot 
0 noaepeHMM aBT 0 M 06 ann nponaaonnicn c no- 


Phc. 3.66. AimtBMaa tpohcmhccbh sbtomo- MOutbto OAHoro aaim-wa. ycraHOB/ieaMoro 
6Hn " Hontla 3a ueHTpou rnwectM aBT0M06Rmt.®npMa laawe 

apanrapoBana npHHqan ATTS Ann acnonbao- 
aarmfl b rnasHoa nepenane aapaero Mocra nonHonpaaoAMoro aBT 0 M 06 ans. TaMoe paaMeuteaae 
«Meer to npeaMywecTBO. kto ato pacnpeaeneHae «pyimuero MOMBHia ae ananeT aa paGoiy py 
neaoro ynpaaneHnn (b nepeA«enpi.BOAHOM aaroMoGane pacnpefleneHae mombmt3 Mower H eno- 
CpeflCTBBHHO BrlHBtb 113 Tail HB3blBBBM0e •AyBCTBO pyAfl.). 

B nonMonpHBOAHbix aBTOMoGannx pacnpeAeneaae MOMeHta MGWAy nepepaaM h aariMUM moc- 
ra “" OHasbioac-r Oonee romioe anHnaae. Hanpaanem.e GoribUiea po/in apyrmuero umienta aa 
neoeflMHe ao/ieca Gyaer yMeabtuaib cymecrayowyw B3GbiTo>myio noaopaaaBaeMoerb, n haoGo- 
por B CMCTeMax c aKiMBHbiM ynpaanenneM ipeMfl AHiM>epeaLiHanaMH nopepacnpeflene«ne Hpy- 
iBbiero MOMenra »a KO/teca oamoh a 3 eropon aBroM06am. Mower ynyawarb cuermeaae npa abh 
wenmi aa noBopore. a to apeMU Han perynapoeaHae pacnpeaeneMan MOMBHia MEWAy MocraMM 
Mower ynyimniib ynpaanAeMOCTb aaroMoGHnn. Taaan cnomaa« cacteMa bkthbhoh .pancMnccim 
npeAMaaHaneHa a ochobmom aim aBTOMoGanea-yHacraHHOB panna. Hb oGbiiHbi* aaroMoGanax 
UHB oGecne-meaei noAAepwamie nywhoro noBepeHan aBT 0 Mo6ann npa abhwbhmm k Gesonac- 
MOPTb ynpaanenHS a cktvbumw, «orAa eoparenb coBeputan oui«GKy a mb oOnaaaet aocraTOMabiM 
aaBbiKOM, HToGu caMocroatenbao bmhtm a 3 CflOMHeuJeAcfl caryauaa. 

B ttnoHHM KOMtiaaaa Mitsubishi a Subaru npoAeMOHCrpapoaajiH cacieMbi. Kotopwe ynpaBmt- 

ZZZnZZZ' ~ * WCOBUi ' y,on “"OMO*™. K K0,, uy 2000 r cnemiamicrbi HOMna- 
' ” lBen«K 06 paTaHan| npeacraBana cbok, coGciBeaayro cacreMy. Ho.opyx, uaa aasaa- 

neAcUveTo rnua Dlnamic (ATD) - aK.aaaaA Aa»a«aHa Kpyrnutero MoMeara. 3-a c«c,e«a Gwna 
ZZZZZZ. non "° n ‘” ,808 "“ a0T o M o6ariea a Mower Guira BbinonaeHa c paananabiMH 
rZ 'l ', " ° CT "' 8 “BacHMOcra or nocraaneaHoa aaaaaa. Ha npocrefluteM ypoDae ATD 

"ZZ r 8 9 8 ™» npoAOTBpauteana pasBaian aaaoca: 3 ra GnouapoBKa 

pact oeaenoeT 6onbujyio BenanaHy MUMeara Ha BHyrpeHHee aoneco a rpaeKiopan naaweHas 
^ 6 ° nee a “ C °’ ,0M yD08He >r,oaE ‘" e "" B AT D B aywawe MOMBHTb. 

0e '' H ' , " M “ ’' 0/7SU,e '° M0Mema M KOheoaM Bom 

aaa» P odrlye yraepwaaer, -no cacteMa aaraBHoA rpaacMatcaa aeacroye, Obicrpee -,™ top 

iwZZ U ,~Z Zn' " BocnBMHnMfl8, ““W™™**ecec.BeHHo. KoMnaaaKowa- 
Zlb^K^ U, '" I0K0 wnonb5088,8 « 188 MoutHwx rioAMonpaBOAHbi* ne-HOBbi. 

B KoTZanlZ'itln'l 30360 ' 3 "' 3 *’ ar ° ra “"' la -'BPCneK,aHHy» < -,K.a 0 „y„ rpa«MaccaiO(p*C- 3.661. 

' ZZoZZZZZZZT eMMB npy,Blu<!ro -" 0 " e ”' a "O KOnecaM aaroMObanB o6ecn 0 .,„aaeic« 

C noMoutbio MHOI oAHLHOBbix Mydrr, ynpaormeMbix MOUiMbtMa anoarpoMa! aaraMH. 
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Ann roro htoGw n*o6oe vpanc- 
nopTt«oe cpeflCToo wor/io 
nene4PMraTbcn. oho aoim- 
mo HMeib^BHmuTe^b, npefl- 
cT 8 B/miou|MH co 6 o* ycTpoft 
<:ibo. KOTopoe o6ecneMM 
oaeT KOwraKT TpaMcnopTnoro 
cpeACTea o aopoiom m nepe- 
/iaei enow m momshtw. npw- 
eoiiHiMHe ero a ABumeHMe. 

CvuiecTByer MHomecrBO non- 
CTpysuMM ABMWHTenert. ko- 
/locHboc iyceHMMHbix. rnara- 
•OlUMK. UIHeKOBbJX M AP- 

§ 2 < 

ABTOMOBM/IbHblE KOJ1ECA 


Ha aBioMoOMnbHOM ipaMonopie npeaMywecTseaHoe npHMeHeaae nonyiaAM aoneca, noaroMy 
aai0Mo6ana Macro MaauaaioT KonecHbiM ipaaenopiOM, 

Koneca ocymecianowT canab aBiOMofians c Aoporoa. Ohm ofiecnetaBaioT Aaaweaae. noao- 
pot nepeaaioT aepTMKanbMbie aarpy3KM or aeroMOSann aa aoporv, aocnpiiHMMaioi yaapbi a aone- 
6aHaq. nepeflaiouiMecfl oi Aopora. 

nepawe noneca nonaanacb erne a rny<50K0(i ADeaaocni, HaBepaoe. K aaee Koneca Menoaen npa- 
wen, noflb/raflbiBan Cpeaaa nop nepeiaewaeMbie rpy3bi. 3areM nonaanacb nepawe noB03«a c Aepe- 
aflHHbiMH nonecaMM. Baaaane acnonbaoBanacb KonecHbie napw. a noropbix naa aoneca wecTao «pe- 
nanacb aa oflaoft oca, a apawanacb Tonbao aia ocb, Heflocraroa Taaoa Konoipyuuaa aaaiKwancq 
a tom, aro npa ABameaaa aa noaopoTax a Mepoaaoii aopore. capenneHabie MewAy cofioA "Onaca 
ae Moryi npoxoAaib pa3na'iiibie nyra a ooaTOMy npocKanbawaaiOT a flbicrpo aaaauiaaaiOTCo. Bbtxoa 
aawencs a cso6oAaoa vaaaoaae aonec aa aenoAaawaoa oca, aoropyio mecrao coeAi'"""” c noao3- 
HO.V Co apcMeaeM nepawe npaMaiaBHbie aonaca, aaroroB/ieaahie a3 aycaa Aepeaa. flMAH ycosep 
weacTDOBaHbi, flna oOnetaoaao aonec crana npaMeanibCii cnaubi, a uearpe aoneca nonBanoCb yron 
weaae — nynaua a aa 6eroaoa aacni aoneco ynpo'ianna ctanbHoa nonocoil — wanoa Koneca 
nepau* aBtOMofianea Buna ewe flepeBHMHbiMH, xom dynaubi ywe a3roraamiBana M3 xieranna. 
laaae aoneca orpaaaHHBana caopoCTMbie ao3MOiaaocTa aBTPMoBHAR, ae oOecoe'iiiBana 6e3onac- 
aociu a aoMifopT npa e3fle. &o/ibwan AOcmweHaoM 6bino aaoflpeieaae nHeBHBiaaeCKoa waat,- 
B 3aaaciiM0Cia ot awnoiiHASMblx Aiyaauaa aBTOMOBaiibHbie aoneca pa3Aenmotcn aa aeay- 
wae, ynpaonnoMuie KOMftaaapoaaMahie IOA"OBpeMeano aeAywae a vopaaiweMbioi a noAAep»“ 
eaiowae. 

BeAywao aoneca npaaoAn’cn ao apswemie ot rpaacMaccaa aatoMoBanq a coaAdaa a homib- 
aie aonaca c ooporoa raroaoe yoanae VnpaannaMbie aoneca uoryr iioaopannaaibce no aoMan 
Ac aoAarenn, npa siom a KOMiaine aoneca c aopoioi* auananaioi 6o«oeoie ycanan, aoiopweu»- 
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Ko/ieca, 

noABecKa, 

MOCTbl 
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803M0WM0Ctb 8BTOMO0H/I1O HSMCHMTb HAapaBtieHMC flBMWeHWH. noftl|BpWMBa«HU»e MCUieOB Me 
ripMBcmBT B abhwomho aBioMoOwih « «e noBopasMBaiotco. a lOHbKO BocnpKMi'Maioi Macib Ha 
rov 3MH aeiOM0Bnna mto yweiibuiaet cyMMapMoe aaBaeHHe »a onopHyo noeepxMocrb aoporn. 


§25 

yCTPOHCTBO ABTOMOBH/lbHOrO KO/IECA 


Koneco aaroMoBann coctokt m3 nHeaMaiMiecMOM uimhn, o6oa 3, cooflMHMienbMoro aneMema 
(AMCxai h cryrmubi ipuc. 4.1], nneBMatMHecKMe iuhmm 6yayi paccMotoeHu Hnwe (cm. § 26). 

B 3aBMCHMoctM oi kohctpvkuhm o6oAa m coeAMHMieabHoro aaeMBHTa Hoaeca Moryr 6btTb pa3- 
BopMbiMit m HepaaBODHbiMM. ahckobumm m 6o3AMCKoabtMM. CtyrtMua Hoaeca oGecneMHBaer ero 
caoBoAHyio yctaHOBKy Ha och aaTOMOfiHaa. 

OBoa caywat abb coeAMHenuB ujhhw c wo/iecoM. C stoh ueabio eMy nptiAaeTCB cneLwaabHaB 
4 i 0 PMa. Hoaeco a c 6 ope aobwho Bbnb cBaaaHCHpoBaHO. BaaaHCMPoaOMMbie rpy 3 HHH Hpennrcfl 
m oBoay c noMOuibO npywMHHbix 3 awMMoa nan aaea. Ha BonbiUMHcrae aerKOBbix aBTOMo 6 Mae(i 
h rpv308w» HGBoabiuoH ipyaonoAbeMHoctH ncnoab 3 y«iico raySoKiie, HepaaBopMwe ofioAbU (pnc. 4.2). 

OiyBoBHi) o 6 oa wbciko coeAHHoetca c ahchom. koiopwA cnywnt Ann npenaeHHn Hoaeca k ciytiHue 
c noMOiUbU 6aaroa nan raeM co lumiabHaMH. (loaHH rny6oKoro oBoAa hmbiot KOHycHyn <tiopMy abb naot- 
HOA nocaAKH aiHHbi Ha oGoa, yroa HaKaona noaoH cocraBaBeT. HaK npaanao (5±ir (loaKH oGoAa 3a«3H- 
BHBaioTCfl 3aHpaHHaMH. HMetouiHMH onpeAeaBHHyio (popMy h caywauiHX Bokobumh ynopaMM abb hihmw. 
PacctoBHHe Meway 3aHpoHK3Mn Ha3wBaeicB uiHpHHoA npo4uiaB oGoAa. B cpeAHeii aac™ o6oAa MMeei- 
cb yrayfineHiie Meo6xoAHMoe pas oBaerneHMa Montana h AeMOHtaiKa luhhw Ha oBoa. 3 to yrayGaeHHe 
(pybef'l Mower Butb pacnoaoweHo chmmbiphhho otHocHteabHo naocnocm Hoaeca wm co CMeujeHVieM 



Phc, 4,1 yctpOMCTBO aatOMOBMabHOro MO- 
aaca: 1 lumia, 2 — oBoa; 3 — ctytwua 


Phc 4.2 Hepa36opHoe Noaeco c ray6oHHM 

OfiOAOM 
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Pa3Mepw m noo«rnm, 0604 a pernoMeMTiipoeaMU cooraetCTBymmMMM cranpapTaMM Ho mb» 
null 0604 iiaMOCMico cooreBiciByioiuan MapimpoBKa, m3 hotopom mommo ymaro pD3«epw h npo- 
<jmnii, OcMoanwe paaMcpw 0604 a uinpmiy nporpMnn m pMBMerp nan npaBMflo, ace HaroToBmanM 
ywan.iB-nioi a fliOHMas. 3 a acono'ieimou HOMnaHMM Miotielin. HoropannpMMOHnetowiaToroMMn, 

OHMBIPhl. 

IIptwiep MapniipoBHH; Si X 13H2 ET 30, rpe: 

B — unipMMa 0604 a b (popMax 

13 — pmbmbip 0604 a b p®mm ax: 

1II H2 — HOMGTpyHiitBMWc ocoOeHHOc™ npoitwnn o6ofla; 

ET 30 - owner |ot neMBUKoro cnosa Elnpresstlefe — ETl 30 mm. 

Bwnet Koneca (Bbiciyn) aanoetco BaaoibiM napaMeipoM. /l»6oe Honeoo ponmno -0XB3TM 
aata- crymuiy. « hotoroM omo Kpenmcii. noiOMy 'HO ueeip nniHa MOHiaina uihmu c poporoM cmo- 
I480TC0 oTMOCHTeabHO BepniKanbHOH OCH, npoxopoweii Mepe3 uearp crynHuni na He6onbuiyio 
BenMMHHy iphc. 4.3), «oiopa« paccnatbiBaeica npo «oHcrpy«poaaMMB nonaecKti a pyneBoro 
ynpaanemm aaTOM 06 .i™. 

BenM'iiiMa Bbiciyna oco6eMno eamHa abb ynpaBnneMbtx Konec. noroMy hto nonowenm nBrxa 
i(OHia«ra oTHOCBie/ibHO och noBopora noneca arpaei eawHyio ponb B onpepeneHHH xapamepH 
cimk noBopora aBTOMo6nmi. 

Hepa36opHbie Koneca c rnyeoHHM o6oaOM o 6 mmmo ueHtpMpyiOTCii Ha crynMue c noMOutbio 
uenTpanbHoro oraepcmn. EcnM pMSMerp peHrpanbHoro otbbpctmb 6onbuie, ieM y nocaflOiHOH 
aaciH crynMUbi, to ueHTpupoBaiiHe ocyipecTamiercii no hohhhbchhm (miih opepHieamMi noaep- • 
HOCTHM B OTBepCTHflX 4HCKa, npePH83HaHeHHb(X flnH HpennenMO 6onraMM HUH raMH3MH Mnorpa 
AHA nyiuero ueHrpMpoaaHHs h o6nerHenMH MOHiawa Mcnonb3yiot nnacTMaccoBbie Konbpa, koto- 
PMe yrtanaBiiHBaiOTcn nepea mohtbwom KO/ieca Ha crynnuy a ueurpanbHoe OTBepciHe P"CKa 

Koneca nerHOBbix aaT 0 M 06 MneH M3roiaBnnBa«)TCB WTaMnosHOM M3 cram c nocnepyioweM 
CBapnoOi 0604 a M fliic«a mm m 3 nermx cnnaaos (amoMMMHeBbix miM MarHneabi«|, Han 6 onee 
npo'iHbie Koneca H3 nenmx cnnaeoa — noBamne. Ohm HMeior Menno3epHMCTyio cipyirrypy m an- 
conyio npoiHOCTb npn Manoir wacce ilerKOcnnaBHbie noneca popome cranbHwx, ho ocTerniecHH 
npManeHaienbHee. Koneca M3roraanHBanMCb h 113 KPMnoaMTHWx MaTepaanoa: HanpHMep, etue 
B 70-e rr. Cmpua Citroen BbinycHana apMHpoeaHHbie yrnennactHKOabie Honeca. Horopbie aeCHnn 
B aaa pa3a Menbuie MerannHHeCHHX, OpHano H3-3a bwcokom ctohmoctii xaHHX nonec ohm ycta- 
HaanMBaioTco ro/ibHo Ha poporMX cnopiMBHbix aBTOMofiMmu. 

Pa36opHbie oBoflbs (pac, 4.4) npMMeHmot pnn Konec 6onbWMHcraa rpy30Bwx aBT 0 M 06 Mne(i 
M aBro6ycoa. Pa36opHbie ofiopbB Moryr6bi'b pmckobumm m 6e30MCH0BbiMM. HaM6onee Macro mc- 
nonbayioir.n pa36opMue o6opbti c HOHHiecMMMM nocaponubiMM nonnaMM, 



Pmc 4.3 nonomHtenbHoe ta) m OTpMuaienb- 
Hoe (6) nneno ofiKara ynpannneMOro Monaco 


M 



Pmc, 4.4 KoHctpyHUMn paiOopHoro ofiopa rpy- 
aoaoro aBTOM 06 Mnn: 1 — 3aHpanna. 2 — 060a 
3 — paapeBHan Macro oOofla; M — umpima 

o6opa: 0 — pMaMerp oOopa 
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Px< 4.5 BoaaHCKOBoe Ko/Ieco, ero o6ujmh 
BMfl (a) H xpenaeHxe Koneca (6): 1 — cen- 
Topw Koneca; 2 — ctynxua: 3 — xpenaeHxe; 
4 — wnxABKa; 5 — raxxa 


IUmhw rpyaoBWx aBtoMOGxnei* mmbktt 
O oribwxe- paawepw x awcoxyio mecinocn, 
noatoMy MOHiam taunt wm na xepaaGOB- 
iiuie oOopbfl aatpyflMOM Pa36opiibie o6oflb» 
(pxc. 4,51 no3Bon»K)i o6netNxib ary aapaiy. 
flan HeHoiopbU 111 x 11 rpyaosbix aBrowo6xneit 
Goabuiox rpyaonoflbeMMOcrx rrpxMeHRiOT paa- 
GopHbte uOoflbS c pacnopHuMH «om,uaMn 
TaHxe oGoAbO cocroar m 3 nay« nacreA. coeax- 
MHCMbix Memay co6ox GomaMM TaKao kohci- 
Pvhuhb HaaeatMo VAepmxBaer tumiy >ia xonece 
xeoaBxcxMo or 3H3‘iexMB aaaneMxn Boaayxa 
B UIHMe. 

Crynxuw koabc M 3roTaBax8aior ms cranx 
Max KOBKBrp 'lyryna. H mxm Kpermrcn sneMexua 
I0PMO3HWX Me«aHX3 MOB, axckx x 6apa6axbi. 
Crynxua ycraHaamiBaeico Ha noAUixmixuax. 
Horopwe aonwHbi BocnpxHXMaTb He ronbKO 
paaxanbHwe ho x oceBbie yCMaiiR or apxcibxr 
G oHOBbtx cxn. B cryaxuax yotaHasaxeaioT 
HOHHxecKxe poaxKOBbie xax wapxKOBbie pa 
axanbMOynopHbie noauixnHXHX. 

8 noauixniixKH iionec 3aitnaflbiBaetc» 
CMaaKa, BbiaepwxBaoiuax BbicoHxe rewnepa- 
rypbi. flan npeacrapameHKti BbireKBHxa cwaa- 
KM x nonaaanxn rpoax noAiuxnxMKH ynaotHR- 
orca canbHXKaMH. 


§26 

nHEBMATMSECKME UJMHbl 


nxesuaiMHecKan uixxa. oBaHmujaacii oahxm xa HaxGonee BawHwx aneMenToa aetoMoGx.nR. 
cocroxr xa noKpwumx x xaMepbi, pacnoaoixeHXbix Ha oGoae Moaeca. UJxhb BocnpxnxMaei aep 
TxKanbMym iiarpyaKy. or aeca aBrowoGiimi. h ace ytxnxR, B03HXiiaioiuMe a ramie KOHranta urn- 
Hw r aoporox npx ycxopeHxx, ropMOiHexxx x noaopore aeroupGxnfl. UtHHa ra«we noraouiaer 
x cMurnaer yaapa ao3MxKaioiuxe npx ABxweHim aBroMoGnaa no aopore. Bo spbmr asxwBHXB 
MBTOMoGiina rnacrxiixati nxeBMarx*iecK3R uixxa a HMWHeA xacrx aeilippMxpvercfl, Meaxxe Hepoa- 
Hocix aoporx not aou*aiorcti 3 a cxer AeipapMauMx uihmw. a Goabume BbObiBaior naaBHOe nepe- 
Meiueniie otx xoaeca. Tartan cnocoGnocrb uimhu na3biBaercR ciaawxeaioiMeM. CraawxBaioiuaB 
cnatoGMocib iiimhw oGyonoaaexa ynpyrxMH CBOxctBaMx cwaroro floaayxa. kotopwm Tanoaxe- 
xa lamia flpii aeipopwauiiM urnhbi MeiiaGewMO aosHXHaior norepx anopixx. oGycaoaapHiibie 
BHyipeiiiixM Tpemiew a Marepiiaae UJtiiib, BnyroexHee rpeiiHe noBbiuiaer reMneparypy ujxMbi 
in? HBCaaronpHRiHO CMa3biaaerca xa eo aonroBeniocrx. Hbm Goabiue Ae4>opbianHR uixhix, reiu 
Goabuie 3aipatbi axeprxx ns Bnyrnemixe norepH x re« Goabuian Moiuiioctb 3arpaHHBaetc* 
xa AaxMexxe aaiouoGxaR. Caoxctaa x paGoiocnocoGiiocrb uiXHbi b 3xa»HteaaHoB crenexx 
aaaxcRT or ee KOMcrpyKuxx. 
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KOHCTPyKUMB UJHHbl 


COBPBMBHMBR UIHIM HMCeT aOBO/IbHO CJlOWMylO HOHCTpVKUHIO (PMC. <l.6). Ochobhwm MaiepManOM 
ana naroTOBBeimR UlMHbl cnyiKMT pe3HHa n cneuiianbHaB ibawb — KOUfl. Emm M3roioBMTb uiMiiy 
>o<ihHo m 3 peaMMbi, to np» aanormeHMM ee aoaayxoM. ohb Oyaer 3HBMMTSHbt(o M3Mi?H«Tb cbom paa- 
MeRbl H iJlopMy. P63MHa. MCnOBbByiOlUaaCH ABB npOM3BOaCTBB UlMHbl M3rOT8811M83eTCH M3 Hayiy 
«a inaTypanbMoro m cmmtbtmmbckoto), k noiopoMy b npouecce npoiiaaoaoTBa aoSaanaioTCB paa 
nMHHue nanoiiHMremi: cepa. cawa, cmohu M ap. 

npM M3T0T0BneMMM nHBBMaTMHeCMMX UJMM ABB "epBbIX aBTOM 06 MnBM MCn0Hb30BailC« IOHbKCl 
MarypaabHbifi KayMyH, hotopwm nony-ianM m 3 CMonbi aepeabea — HayiyKOHPCOB. CMMTeTM't6c«Mft 
bay’iyH 6bin Bnepawe nonyseH a name" crpaHe. 3ro H30<5p8T6HMe npMHaaneWMT aKaaeMMKy 
C. B. /leSeoesy. KOTopbui B 1931-1932 r. (inepBbie b MMpe pa3pa6oTan lexHonaruio nponasonciBa 
CMHTBTMiecHoro KaynyKa. flnn toto >iT 06 bi snaCTHHHblM HaynyK c HanoaHMiemiMM npeepatwicB 
b ynpyryio pe3MMy, om aonweM npoiiTM npouecc BymiaHM3aiiMM (coeaMHenMe cepw c HayiyKOM. ko- 
ippoe npoMOXon«' npw noBbiuieHiioii reMnepaiypel. lllMHbi ByjmaMM3MpyiOTCB b cneuMaabHhix 
npeCC-IpOPMax, BHVTpeHHBB nOBepXMOCTb KOIOPblX COOTBBTCTByei HapyWMOM IIOBBPXMOCTH UlMHbl 
Tlepea re« kbk uimhb nonaaaer b npecc-*opMy. OHa co6Mpaeica m 3 cocraunBiouiMX Be anebieHTOB 
HB cneuMBUbHUX CTBMMaX. 

DOMpbllUMa KOHCipyKTMBMO COCTOMT M3 KBpxaca, 6peKep3, npOieKTOpa. 60H0BMMbl M fiopia. 

Kapnac ujMMbi M3roT8BnMBaeTCB M3 HecHo/ibKMX caoeB npopeaMHeMMoro Kopaa. npepctaanu 
iomero co6oi< TMBHb, cocrofliuyio M3 6bm3ko pacnonoweMMux apy' k apyry npoaonuHbix m peaKMX 
nonepesHbix MMien. Hbm npoiHee mmtm KOpaa, tew aouioBeiHee uimho. B HaieciBe HHieli abb m 3- 
toTOBaeHMB Kopaa b MBcromuee BpeMn bpmmbhbiot CMHTeriiaeeHQO bobokmp, creKaoBonoHiio 
m CTanbMwe hhtm (MeTannowopa). C yeenH'ieHMeM cooes Mopaa B Napwace yBe/iMiMBaeicfl npoM- 

MOCTb UlMHbl. HO OAHOBPeMeHHO PBCTei 66 MBCCa M yBe/IMHMBaeTCB COnpOTMBB6HM6 HaH6HM». 



Pmc. 4.6. KoHCTpyHUHH nHOBMaTMHecKOH uimhm: 1 — aByxcnoKMbl* npSTBHIOP (HpaeMbIM Bblfle- 
BBHa MRTKBB pepMiia); 2 — cTOuMBiibHUB ®opMa 6opioBoro Ho/ibua: 3 — nneHeBbie HBCTM yotoH 
suable « nopeaaM: 4 — 3buimihuim Soptobom cnoH 
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Bofir uiHMbt HMeet onpepaiieMiiyio ipopMy, Meo6xopMMyio flnu iviothoA nocapHH ee mb o6op 110 - 
neca. Bopia uihhw mo pommiw pacroiMaarbco. htoSm oSecnemm. nnotKyo noeSAKy uihhw 
mb oOofle h dpeanrapauian. BoaMomMOcro coCKaKHBBHMn uihhw c ofiopa. C 3ToA ueiibO aiiyrpH 
BoiJinB uihhw acraanaioica paapeanwe Man Hcpa3pe3iiwc GopioBwe KOdbUa. iiaroTOBneMiibie 
M3 HBOMOBbHMV CHOBB PPOHMOfi ClaUbHOH fipOBOHOHM. CKapyWM 6opT8 nDHPWTbl np0p63MHBHHblM 


MOPPOM M TDHKMM CIIOOM P63MMW. 

BOMOBMMa uihhw npepcraenaeT C060A naHeceHHUA Ha Kapnac tohkhA cpoh anactHHMOA m npon 
mom posHHb*. Ona npepoxpanaeT uiHHy oi Sokobux noBpemfleHMM h bo3pbhctbhr B/iafM 

ripoieMTOB uiHHbi o6ecnei«Baei cpenneMMe uihhw c poporoA m npeaoxpaMnei Kap«ac ot no- 
BpewpeHnA flnn ero M3roTOBneHMn McnonbSvercn npoMHas. H3HOCOcroAKaB peauHa. Bhbuimbb 
••acib npoifitnopa BbinonMaeicB b BMpe lerKoro pwcyMMa. non hotopwm HaxopHicfl ra« xa3WBae- 
mwA, nopMaHaBOMHbiA cnoA. Pmcvhok npoteKiopa onpepenBerco thoom h Ha3H3MeMneu uihhw. 

BpeMep npepciaannei C060A cnemianbHbiA robc. BwnonHeHHwA H3 HecHonbKMx cnoee npo- 
peaMMeHMoro Moppa. kotopwA hbxophtcs Mewpy uapHacoM m npoieKiopoM. Oi KOHCipyHuAH 6pe- 
Mepa a 3MaMHrenbH0A cieneMM 3aancnT cpopMa noiHa HOHiaKTa uihhw c poporoA. 6penep npepo- 
xpanner KapKac or tobsmos m ypapos H nepepaeT ycnnas pa3nMMMbiM sacraM UiHHbi, 

__ BMyrpeMMBB noaepxHocrb uimmm noiipbna 

tomkhm cnoeM peauMbt. CocraB npuMeMBioipeA- 



Pac- 4.7 BeniM/ib KaMepw: 1 — crepwenb 30 - 
noTHMKai 2 — peabPoBafl ra.'inoMa; 3 — exy/iaa, 
4 — ynnoiMMienb: 5 - bbpxmbb lauieHiB: 8 — yn- 
BOTHMTOIlbHOe KOBbUO 30n0TMMHa; 7 — hmwhbh 
M auieMMa. 8 — Kopnyc sen™™; 9 — npyrnMna 
aonoiMMua: 10 — iianpaanaiouias Haul chub; 
11 — oGpeatiHBHHbiA KOwy> 


cfl pnn aroro cnoB peaMHbi Mower Swrb paa- 
MblM B 3BBACAM0CTH OTTMna UiHHbi (KaMfipMaB 
Him 6ecnaMc-pM00), 

B KaMepHoA lUMHe pirn ypepmaHMB cmaTO- 
ro B03pyxa Mcno/ib3y6TCB MaMepa, Koropan 
npepcTaBmiBi C060A sJiacTMMMyio, B03pyx0Me- 
npoMMuaeMyio oSono'iKy s aiipe aaMKHyroA 
rpy6w. flno roro mtoSw npM MOMtawe uimhui 
hb o6op Kauepa hb 06 pa 3 oBwBana CK/iapOK. 
paaiuepbi KBMepu ponwMbi Obirb HecKonbHO 
MeMbUie. Mew BMyipeMMMe paaMepw uihhw. 
DoaroMy 3anomiBMHaB ao3pyxoM «BMepa 
HaxopHrcs a paciBHyioM coctobhmm. Ann 11 a 
MaiMBaHHB h abinyCKa B03pyxa MaMepa coepn- 
Haeicfl c BBMTMneM (puc 4.7) — cneuuaiibHbiM 
wianaMPM. 4>opMa h paaMepw Hoioporo 3aan 
COT or TMna UJMHbl, npM MOHiaiMB UJMHbl 
na o6op Moneca aeMTMPb ponwen npoxopMTb 
‘iepe3 cneintanbHoe oiBepcTiie, BbinonHeHiioe 
8 3T0M o6ope. 

BecKaMBPMbie uihhw BMeuiHe Mano ormi- 
MaioicB OT MaMopHbix IPMC. 4.8) BMyipBHMoe 
no«pbiiMB raroA uihhw paramo 6wib m 3 totob- 
neno M3 cpob B03pyxoHenpoMimaeMoA oesn- 
Hbl TonuiMNOH 2-3 mm. a Ha MapyMMyio no- 
BepxiiocTb 6 opra iiaMOcor anacTHMHyio peamiy, 
MOTopao ofiecneiMaaeT repMeTHMMQoib npM 
nocapne uihhw ms o 6 op BeMTMnb OecKBMBP- 
hoh uihiiw oflpa 3 ye 7 .-epMeniiMoe coapMMeMBe 
npM yaiaMOBhe ero b oraopcine oOopa iioneca 
npM npoKone 6ec«aMepMoA uihhw neOanbiuMM 
npepMeroM jtot npepMei oaeiBrnBaei soapy 
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Pm:. 4 8 KoHcrpymiHH aoneca (a) c 6ocKawepHOH uimmoS: 1 — npotearop; 2 — repMeiaaapy 
ioiuhh B03/iyxoMenpoHHuaeMbift pe3HH0Bbi»t cnoii; 3 — aapaac: 4 — BeHiam, aoneca; 5 — o6oa 
(61 aoneca c aaniepHoa uihhoh: 1 — o6oa aoneca; 2 — aaMepa; 3 — waita (noKpuiuaal 

4 — seMTMnb 

<o«enpoMMuaeMbiM BMytpeHMHii cnoii peaHHbi 6ecaaMepHoft uihhw a o6BonaKMBae>ca eio. ripa 
3 iom aoaayx aa SecaaMepHOA uiaabi Bbixoaar oaeab mbp/ibhho. b OTnaaae or aaMepHoa. b Koropoa 
KBMepa Haxoamcs a pacimiytOM cocioaHaa, a. cneaoBateiibHO. n«6oe ee iioapewaeane B»3b<Ba- 
ei ysenaneHae o6pa3QBaBUierocs oiBepcTOB. (loaioMy 6ecaauepMbie uiaHbl donee 6e3onacHw. 

PeMOHT HBoobbUiax noBpewABHaix CecaaMepabix iubh mowho np0H3B0Aarh 6ea chhthb ujaHW 
c o6oaa, repMeni3Mpya o6pa3oBaBuieecfl oraepcrae cnenaanbHUM MatepaanoM. 

BamMbiM npeiiMymeciBOM CecaaMepHtax uiaa no cpaBHetiao c aaMepHbiMa sannercfl Meab 
man Macca a Harpea npa ABameHaa, FlocneflHaa o6ycnoanBM oicyiCTBaeM ipeaaB aaMepw o ma¬ 
ny a nyauiHM oxnaMflemieM. Taa aaa a3HOC ujaH b aHaanrenbaoli Cieneaa aaaacai oi pa6oaea 
rewneparypw. BecaaMepabie mama aonroaeMMee. He pcaoMeHflyaicn ycanaBnaBaib a (Secaa- 
MepHue uiHMbi KaMepbi, nocaonbay npa MaKaHaBaHaa aaMepw Meatfly maaoa a aaMepoft MOtyi 
06pa30BaibCB B03flyuiHbte noflyunta, aoiopbie 6yflyi MeuiaTb oiaofly ienna a npaaeayT a mbcihd- 
My neperpesy mama. K aeflocraraaM eecaaMepawx uiaa cneayeT cmtec™ 6onbtuyK) cnomaocib 
peMoara b nyra b cny'iae canbHbix notipewflenaa. a laawe aeofixoaaMOCTb b Bbtcoaoa lacrote 
a rnaflaocia 3aHpaama o6ofla ana oSecneMeaHB repMeiMBHOCTa. 


KJlACCH®MKAUHa U1MH 


ABTuMQtanbHbie uiaitbi pa3flasaiOicB no wa3na'ie»a«). raeaparaM, aoHCipyaipia a 4>opMe npotpami 
do HB3HaaeHaio aBT 0 M 06 anbHtae uiaHu aenax mb aae tpynnbi: ann neraoBbix a ana tpy30Bbix 
OBiuMofianeft Waata, npea»a3aaMea«bie ana neraoBbix aBioMpfianea. MOty npBMetiaTbca 
aa rpyaoBbix aaroMoSanBx itefionbrnoa rpy30noabeMHOcra a coOTaeicrayiomBx npauenax 

KoHCipyauaB uiaa onpenenneico pacnonuateHaeM Mareit aopaa a aapaace. Paanataioi aaa 
bOactpynraBHbix iana auTOMCiOanbmax uiaa: flaaronanbawe a paflaanbawe (pac. 4.9|. 

flonroe apeMfl aa aaioMoSanax npaMeaana ro/ibKO anaroaanbabie mama. noaa s 1947 i 
4apua Mlchelin «e pajpaSoxana paflaanbayio Hoacipyanaio uwHbi. B aaOTOBUiBe apeMB Ocwn, 
maacxBO aBioMoOanea HOMnneaxyexca paflaanbataMa uiaaaMM- B aapaace aaaroaaiibaoa luhhs- 
cnoa aopaa pacnonaraioi noa yrnoM a paaaycy aoneca. Haxa coceflHtu cnoea napaaca nopeape- 
maaaioica, B aapaace aonatao 6biib rotibao aeiaoe aacno cnoea aopaa. V paaaanbHoA mama «a- 












Pmc 4:9. KoMCTpyK«MB AxaroHanbHOH (a) 
x paaxanbHoA (6) uihiiu: 1 — 6opra; 2 — 6op- 
losao npoBoooHa; 3 — HapKac: 4 — 6pe«ep: 
5 — Gokobmhb; 6 — nporexiop 



Pmc, 4.10. KoHCTpyxtHBHbie oneMeHTbi 
h ocMOBHbie pa 3 Mepu tUHHbt: 0 — Hapvw 
MbiS flMaweip: H — Bbicora npoiJiMnB uimmu: 
B — uiHpMna npoOMmi uiMHbi; d — nocaaon- 
Mwii axa M6Tp ofiofla Koneca (uimhw): 1 — «ap- 
xac. 2 — Gpeixep; 3 — npoieKiop: 4 — Ooho- 
BHHBi 5 — Go pi: 6 — GoprosaB npoBonoKa: 
7 — HanonMMie/ibHbili umyp 


im Mopaa b napHace pacnonoweMw no «pai 
'laMipeMy paocionMWo Me»uiy 6op>a«M naonb 
paaxyua unnsoa. HMono enoea a napHSce mo 
mci Gwtb HanamuM. 

PacnonoweMMf mmibR b paaMaiibHOM uiuue 
o6ecneHMaaei nyxuiee nocromicTBo $opuu 
iiBma Homanta uihhm c aoporoft, MBHumte 
nepuMeuieHMB uneMo.noB npoieKTooa m. nan 
caeacrBMe. ra«He iuhhm MBHbuia HarpesaioTcn 
h M3HaujMBaiO'CB. 3 tot ipamop ctan peuiao- 
wmm npK nepexoae or auaroHanbHbix ujmn 
k panManbMbiM. Kpowe ipro. coapeMeMHwe 
paaManbMbie uimhix oGnaaaiot MenbiuiiM 
conpoiMsneMMeM KaMeHMio h oGecneuMBatoi 
JiyuujyiQ yciOHMMBOCib m ynpaanneMOCTb aato- 
moOmwi. 

no (i'OPMe npoitmna uiMHbi Moryr Gbits 
oGbtHHoro npotlm/in. uiHooKoripoiiMnbHwe. 
HM3«onpo4iMnbMbie. CBepxHM3Konpo<|mnbHbie. 
apoMMbie H nueBMOKaiMM. npoiftMiib oGwhhmx 
U1HH 6JW30K M OKpyWHOC'M (pMC. 4.10). OlMO- 
uieMMO Bbicoibi npoipMnn h uimphhb y o6biiHbiA 
uimm cocraanaeT 6onbuje 90 %. 

B uenoM Ha6nioaaeicn TCHaanUMB k yweHb- 

UIBHMIO OIMOiaeHMIl BbICOTbl np04>Mn» K BID 
UIMPMHe (RMC. 4,11), 

Ecn« UIMMW nepBbix aBioMoGwieM mmb/im 
OG bl'IHbtM ripO0Mnb, 10 UlMMbl COSpeMBMHblX 

aaroMoGMaei!, a ocoGbmmoctm nerHOBbix, hm3- 
Konpo®nnbMbie mom cBepxM»3nonpo<!iMnbHbie, 
y KPTOPbIX OTHOUIBMKO BbICOTbl npO^Mpfl K UIM- 
PMH.e cocTaBooer or 70 % no 60 % h MeHbUie. 

yMBMbUieHMe BbICOTbl GOKOBblX OleHOH lUM- 
Mb npM H0M3M6HH0M UIHpHHe UlMHbl. aBBT B03- 
MOWMOCTb caenatb xoneco Gonbuiero pa3Mo* 
pa Gg 3 yBeiW'ieimn oouiero anaMerpa uiMMbi. 
npM 3tom yBenM'iHBaercn npocTpaaciBO an» 


1909 1932 

1923 19371949 1955 1964 1968 1978 .1987 1989 1998 

IIIIIIIIHH 

H/B, % 

™Qnc)non<n<rp<—)<rp 

100 94 87 82 , 0 60 

Pmc. 4,11 M3MeHeHMe npotpHna aaioMoGM/ibHbix uimm 
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««NU«MM OaitMuero. a 3mbhmt. k Bonon itlKlienmnHoro phchoboto topmom npHUenw a nony 
anrofWBfloa Macro KOMnnoKiyni cse»«MH3Konpo«Hiib..MMn «,»»»„ 
,,MH to. o >ito«m hutih.ihti, ypoBOMb nonu m vBe/iH'-inii D0M3MHA rpyaoao* oBngm tdsmckqp. 

,1... iumi/ic'i* VtaBMMireime owcotN npoiPuml noiibunaer *ociKOOTb Ookobnx gtohok uihhn sjio 
ntwcntwinflCT Bonne 6Hcipyio peaKuHio uihhn mb kombhamwg CMTuanw oynesofo ynpaaneMHo 
vNciHbuiomie neijiopMauHH Ookobnx ctbhoii uihhn cMHWaci HonMUectso 8Npon»cMoro npn am*. 

.. oftecnesHBael BesonacHyio oa6o>y npn 6oneo bnookmx CHOpocnu. C ppyroB crop*... 
Oouobwb cighkm craHOBurcH mbctmg. a 310 npuaopMT k yxypuieHKia urnawMBaioiueM cnoco«HOCTH 
a iJiopMa nnnia KOMTBKTB craHOBMrcu KOpOMe h uiupe Taniie uihhn Moryi OTpHyamnbHO no 
n'lHHTb i*a vnpaarineMocrb aBioMofmnn. 3 th HBpocTaTKH GpepwMaaioT umpoHoe u P hmbm6hhb 
caco<MH3HonpoitmnbHbn uihm nnn aBTOMoBHneH Maccoaoro npoHaaopcTBa, Ha Horopbi* oBnhmo 
H cnonb3yiOTCH uihhn c OTMOuieHiieM uncotn h uihphhg iipoipMiin 60. 65. h 70 %. BcrpsiaiOTCB 
'HTKOBwe 3 btomo6h/ih. o6o P yaoBaHHNe caep«HH3Konpo<lmnbHNMH uihhumh. y kotopn. awcoia 
niKHliunH cociaBnneT 30 % ee uihpmhn. 

UlHpoiionpocJmnbHbie n apouMwe uihhn ycraHaanHBaiOT na Koneca rpy30Bbix anioMoBM/iet- 
c nenbio y/iy-iuieimn hx ppoxoahmocth, OpHa TaKan uiima moiubt 3awsnHTb cpBoeHHwe uihhn. 

Hannyumyio npoxopMMoerb Ha mhthoh onopMoH nosepxMacTH (CHer, necoH, rp»3bl o6ecneHH 
B3I0T nueBMOHarKM, HMGIOlpHG BOHUOOBpaSHMH npOtpHllb H BNCOKyiO anacTMHMOCTb. OtHOUieHMe 
ewcorbi npocpHnn h uihphhg cocraBitaet 25-40 %. nneBMOKaTUM BbinycKaioTcp m/ibKO 6ecKa 
MepHNMH, pafiotaim ohm npn oueiib hh3kom flaBneHMH aoapyxa (nop»pi<a 0,01-0,05 Mnai. Bn 
Conan ynpyroctb h mh3hog BuyTpeHHBa aaeneHHO B03pyxa a KHeBMOKaiKax o6ecneHHBaeT ouenb 
MM3«oe ypenbHoe pasneHMe Ha rpyrn. 


PMCyHKM nPOTEKTOPA 11IMH 





6 om.uioe BaHflHMG HB flBHWeHHG aatoMOOHna h ero noaepeMne na popore OHaaNBaei Tun pMcyn 
ua npoieHiopa uihhn. Earn 6n aaroMoeunb Bceifla Gaann no cyxHM aoporaM c mepawM nonpH 
'HOW. TO U1HH3 Oea pHcyHKS npOTGKTOpa o6ecneuioia 6n HaHMGHbUiHP uiyw h BonbUiMM npofier 
no nonHoro H3H0ca. rnaBHas 3anaua PHcynua npoie«iopa — ypamm. Bony M3 noma KonraKra, Ec- 
iih lUH.ia rnapKsn. to npn onpepenenMOM ckopocth mb mokroh aopore Kacrynaer BBUBHHe. koto 
1)00 H33NB3GTCU aMBannaHHpOBaHHG, npn 3TOM RBneHHM 00,".a HB VCneBaei BNTGCHHTbCO M3 nor- 


na HOHiaKTa M uiuwa nan on BcrmNBaei nap 
irepoeoP, lepra c hgP koht3kt. AaioMoBunb 
n P H 3T0M Tepaei ynpaanseMOCTb. mo mowgt 
npHseciH k aaapMM. Bot nooewy hg ponycna- 
eica SHcnnyaTiipoBaTb aaT0M06Hnb, ecim 
npoieKTOp M3H0U16H 6onbuie onpepenGHHoP 
eenHMHHN. flnn uihh nerKoawx aBT0M06iineH 
MHHHManbHaa BNCOia pncyHKa npoiemopa 
cocaonnei 1.6 mm. Bee cobpgmghhnc uihmn 
hmgiot Tan Ha3WBaeMNG HiipniiaTopN homo 
ca ipuc 4.121 — Heoonhuiue BNOTynu B na 
naonax npOTGKTOpa, npn H3Hoce npoieHTOpa 
PO ypoaHn 3TM. BWOiynOB OHH nOSBllHIOTCn 
HB nOBGPXHOCTH npOTGKTOpa, OBHPOTenbCTByO 
0 HenpHTOPHOOTH IUHHN K PailbMB«UIGM 3HC- 

nnyuTauMH Hokotopng 3HMHMB uihhn hmgoi 
paa paaim.iHNi HupHuaiopa H3noca - ophh 
pirn iigthum OKCnnyaTOUHH. a ppyrofi pnu shm 



Pill) 4.12. Mhpmkutop MJMOca UIHMN. BNCty- 
nbi b KaHaoHax npoTBHTopa uihhn hmok*t 
owcoiy 1,6 MM m cuHAUTonbCTByioT o non- 
HOM H3H0CG UIHHN 
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Pile. 4 13 UjMMlil C paSHHMIlblM pHCyHKOM npOTOHTOpa 

neii Oiaenbiibie npoM360AMrcna npaMOHmot ocoBbie MMUMKaropw aaHoca HanpHMep.y aenorO' 
own uimii Nokmn no Mepe n3«oca aa npoieKTope npoBBimtorcn uaippw, y«a3uiBaiouiMe na ocra- 
ioiMy» BenHHHMy npoTemopa owpawemym a MannaMeipax. 

npoiexiop HCHOfophi* uibm cneuaanbao coaaaH Ann 06ecn0H0Mkn Hanirywero cpenneMun 
now ABmkBMHH a cnemHtm-iecKax AopowHbnc ycnosanx. B otenecTBeHHoA npamaHe pa3nMiaioT 
HecKonbKo ninoa pMcyHKa npoiemopa: aopomabiii. Bcece30iiHbia. ymiaepcanbHbiM, noBbuueHHOii 
npoxoaaMocra, 3HMHIIP H Kapbepawa (PMC. 4.13). 

aopowHbbi pacyHOK npoTemopa mmsiot uiMHbi, Koiopwe oBecne-meaioT xopowee cuenneHae 
c ycoBepweMOTBOBaHHbiw aopoMHbiM noMpbiiaeM npenMyuieciBBMHO o neiMMM nepaoa bpgmbhm 
B ceceaoiiMbiM pacyHOK npeAKa3HaHen pnn ujmh, SKcnnyaTapyKHuaxcB HpyrnbiM rofl Ha aoporax 
c iBSPAbiM noHPbiTHBM. Oh aonwea o6ecneMHBaib xopowee cuenneHae Ka« c cyxoa. ran h c mok- 
poa aoporoA, a OKme c aoporoA. noKRbiioA nbaow ana cneroM. 

yHHBspcanbHbiA phcvhok npoiemopa o6mmmo MMeei a cpeaHea sacra BeroBoA aopowmi ium 
H bi CTpymypy popowMoro pucyHHa. a Bnawe a KpanM — oraenbHbie rpymoaauenw. TaKOA npore- 
KIOP no3Bonnei aBTOMo6amo Cbe3waib c TBepaoA flopora a ABaraibcn no rpyHTOBbiM AoporaM, 
PacyHOK nporemopa noabiweHHoa npoxoflawociH oBecnewHaaerr B03M0WH0CTb ABiiwenan 
aBTOMoCnnn no 6e3aopowbio. CHery h rpnaa. npotenTop raHOA uiHHbi MMeei pacweHeMHbie rpyH- 
ro3apenbi. ynnOTsmoiuae MnrKyo epeay a o6ecne'iaBaioiane Heo6xoaAMoe cuennemie c onopHoa 
noaepxMocibio. 

LUa.iw c iiapbepHbiM pacyaHOM npoiemopa npaMeHnioicn Ha rpy30Bbix aBt 0 M 06 annx. koto- 
owe paOoraioi Ha KaMeiiMcroA noBepxnocTM. a Kapbepax. rae aopora noHpbua rpaBaeM a uieB- 
HeM PacyHOK npoieKiopa aonwoH Bwib oneHb peaxHM. HioBbi oraenbHbie tommii He aacipeaana 
b KBH38KBX npoieKiopa. 

3mmhh« pacyHOK nporeinopa aomneH o6ecneiaib aoBMOWHOCib yBepeHHoro ABaweMan aaio 
MOBann no 3acHe»ieHHbiM aoporaM a bo epeMO rononeaa. B nooteKtope smmhmx uibh npeaycMOt- 
penu yiacTKa (pac. 4.14) ann ycraHOBiia a hmx uianoB npoTHBOCKonbweHaa. 

3a pyBewoM ann uimm nerKOBbix aeT 0 M 06 a. 
nea npaMennioT HeCKOnbKO anyio MjiaccinJw- 
Kauaio a uiMHbi rioapa3aennioTcn Ha uioccea- 
Hbie. 3HMHMe. 8CeCe30HHbie. CKOOOCTHbie a 
Bcece30HMbie CKopociHMe. 

UlocceaHbie (HIGHWAY) uiaHhi pa3pa0o- 
raiibi ann aBawenan no mokpoA ana cyxoA ao- 
pore c isepflbiM noHpbtraeM. HcnoJibaoBamie 
T3KHX uiiiH 3 MM 0 A Ha nboy ana Ha CHery neao 
nyciMMO, noctionbHy ohm He oBnaflaioi Heooxo- 
Ammwmm cpeniibiMa CBoAcTsaMa, xapamop 
HbiMa ann smmhmx ana Bcece30Miiwx iuhh. 

3mmhmb (SNOW ana MUD»SNOW-M»S) 
UiMHbi 06 ecneHaaai 0 t MaaciiManbaoe cuen- 
neHMB c aopoioa npa aBaiKeaaa no CHery 
a nbav. H> npoteHiop auoei xapamepHUA 
Han Ann uianosaHan, 6e3 uianoa pacyHOK, o6ecneMMBaioiaiift onioa CHera B3 



Pac. 4 14. 3HMHRH UiHMB, npt! il Nil JMUHOM- 





soMij wmio K0HT8KI8. w otnaHaercB noawuieMMbiMM qiiannwMM caoHcrsaMii a npavoaeMHe 
cneUHBabiiwK MoMnOMeMton b peaMiioowx cmbciix cnoc.oectayer co<oaMs»mo h« cboOcib npM 
iihmhi roMnepatypax OanaKO ynyBiueiiMe cuenMWx csoftcta oObutito conpoBOxaaetca ohm 
MCHH ev viipaBnoeMOCia hb cvxom noKpwTMM b peaynbrate noeuiu«HNOro owymeiiHC-ro ipe 
HMM, flOBiaTOMMO SwCIpWM M3NOCOM UpOteKTOPa. B IBlIWP 6<Jnec BWCCTKHM ypOBMCM IIIVMa 
PPM flflHWBMMM, 

8C0CD30HHbie (ALL SEASON) uihhw cohctbiot xopoume cpenHwe CBoHcrea US MOKpoM hum 
3acHe«eHM0H aonore c AOcraiO'iHOii ynpaanneMPOtoio. komiIioptom npn hbbwohhh n lOHOeoyc 
TOHMMBOCIblO npOTBHtOpa. 

CKopocTHbie (PERFORMANCE) UJHMW coaaaHW flnn yctanoBKH Ha B w c 0 H o/imia m II'.Hw 1 ea*o- 
mo6mhbx. TaMwe uihhw npH3sanw o6ecneMMTb noawuieHHwe cuenHwe ceoiictaa h fionee awco 
kmh ypoaOHi, ynpaBnneMociM Kpomo toro, BcneaciBHe oco6wx ycnoBHH 3KcnnyarauHH. caopoci 
••we uihhw aonwHbi npoTHBocroBTb 3HaiHtenbHWM TeMnepatypHbiM Harpy3«aM. flpa npHMetieHHM 

CHOPOCTHWX UIMH B03HMK8I0T OnpOAenCHHWe HeyA 06 CIBa. CBOaaHHblB C MeHbUIMM KOMltOBTOM 
OpM 03fl0, C CblCipblM M3H0C0M. 

8cece30HHbie cuopocTHuie (ALL SEASON PERFORMANCE) uihhw C03A3HW cneuHanbHo an» 
nonyieHMB ynyuueHiiwx ckopocthwx xapamepHCTHK npn KpyrnoroaHHHOii SKcnnyatatiMM aaroMO- 
Anns Ha pa3HWX aopokhwx noHpwTMHX. BKmoMan ABiimeHiie no nbfly a CHery. CoaaaHne tbkmx p«» 
crano BO3M0WHWM toiibKO 6/iaroaapn BHeapeHMio coepeMeHHWX rexMonorMH. nouBMBuiMXcu a no- 
caeAHMe HBCKO/ibKO net, 


MAPKMPOBKA UIMH 


Ha 60 KOBHHN coapeMeHHbix uimh tiauecena 6 yKBeHHau, uaiSposao h flpyran m3pkmpobk 3, necy- 
mas HeofixoAHMyio MHdiopMauMio (pnc. 4.15). 

Rn6an uihhb nMeet wa fiOKOBMHe o603HaieHMe npoK380AMtenfl, a taKwe roproBy® Map«y 
liaMHoA Moflenit uimmw. 

OMeHb BawHOH BBnoetctt HaanHCb, HaHeceHMao npynHWMM chmboubmm h yH33waaiowafl 

«a paaMepMoctb uihhw. HanpHMep: 

185/70 R14 83 S 

nepaafl uHcJipa a pa3MepH0CtB uihhw y«a3WBaeT Ha ujupMHy npodtami ujhhw (HCKniOHeiiHe co- 
ctaannxti uiMpOMOnpodiMnbuwe uihhw, y Kotopwx nepaao UH*pa oOoaHaHaer MapywHWii anaMetp 
uihhw), B npHBeneHHOH npMwepe 185 — 3to uiapHHa npoiliHnB, BwpameHHas s MMnnHMetpax. 
3iot napaxieip npoeepnercs na uiHHe, HaKauaHHoit ao HOMiiHanunoro aaaneMHfl. 

Ecbh uiHiia HH3Honpo4mi>bHaB ami cBep«HM3Konpoi[>HnbHaq, to iepe3 KOcy» nepty vHaaana 
umppa, yKa3WBaiouafl oiiiouieiiHe ewcotw npo<|)H/ifl k u/HPHHe. awpaweimoe b npouemax (a na- 
uieM npHMepe 70). Oty unijipy HaawaaiOT cepiieH uihhw, Echh a oeo3HaHemm uihhw orcytctayet 
CBPHB, to UIHH3 HMeer oSwmhwh npodium, h OTHOuieHHe awcotw npodwna h uiHpune coctaaitBet 
80-82 %. 

SyKoa R yKa3wBaer. no uihhb Hweet paananbiiyio KOiicipyKUMio. Eciih 6y«aw R hbt — uniHa 

AHaroHanbHBfl, 

CneayiouiaB undipa (b nauieM cnynae Id). yKaawBaer nocaaounwit BHytpeHHHH AHaMeio uih¬ 
hw. r. e. cooiaeictayer aHawerpy oOoaa Moneca. nocaaonnwA AMBMetp awpaniaetcu b aioAuax. 
Oahh aioHm paaeH 25.4 mm. 3hbhhi. a npHBeaeHHOM npHMepe nocaaonHWH anaMetp paaen: 
14 * 25.4=355,6 mm. 

CneaviotUHe 3areM HMcno h ovmbo natHMCHoro anipaanra nanflioicB coorBetotaeHHO HnaeKca 
MH H3rpV3HH H CKOPOCTH HHaSHC H3f py3KH BDOBB fCH ycnoBHWM H ABB onpeAenUMMU M3MCHManb 
MOil Harpy3MH ABB HOHKpetHOH UIHHW HeoOlDAMMO OfipaiHTbCfl H ta6nH«e a onpaBOHNime H HUH 
tm aecoBOii iKBiiaaneHi othocbuimHcb h onpeaeneHHOMy hhabhcy. HanpHMep MdHCMMaiibHaB 
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Pmc 4.15 06o3h3*(chhu MB ujhhox pocCHMCKOro m ooponoMCKoro npoMBBOflcraa: 1 — Man 

OMManbHan MSI pyana m ASafleHHe (no ciBHflapiy ClUAi; 2 - noMep TY: 3 - mwihhoctbo cnoea 
*' ,H ' 1 l,0,w " a ® Kaca ” Spenepa; 4 - rocyaapcraeMMuH snail aucuien nateropMii aaneciBa 
iao 1992 '.i: 5 — uinpimu npoQwra: 6 - copmb .70- (omouieHne H/B); 7 — o0o3HaneHMe paw- 
ansnoA uniHw; 8 — otto3>iaMeNiie ttecxaMepHoil uumu; 9 — anaMoio ottoaa (13"); 10 — MKAeKC 
rpyaonoateMHOoiM; 11 - MMfleKCoiopocm (-S. - ao 180 «»/m); 12 - ycnoanoc ottoSManwMO 
K3HOCOCTOAHOCTH uimmu (no craMaapiy CUIA|; 13 - yunonnoe ottoaHaieHHe noKaaaieneA .apwo- 
CTpiiKocm UIHMM (no ctanaapry ClllA); 14 — ycnoBHoe o6o3hb>iomhc noaa jaao«a mo craHpapiY 
CUlAl; 15 - IIOMUP coopunwa (15); 16 — hombp cepm®MHara o«>MKHam>Horo yTBopinaoMMn na 
cooiaoiaane uihh McmaynapoanuM npaanna* N* 30 E3K OOH (1247); 17 — ycnoanoe otto 
aiianotme aona paaxiepa mo cniMaapiy CUJAI; 18 - aara M-iiorotuieHua (28 «eaeaa 1987 .,); 
19 3M3K 0>l>HUHanbM0r0 yiBep»Aeii>iH uni MU na cooraeruuMie MewaynapoanwM npaBMrtaM 
M» 30 E3K OOH IE). 20 - yonoaHbiH MOMap cipanw. BwaoauieM copimPMMar yraepwaanMa 
|5 - UJecipm); 21 - lapmmuti nopBaMOBwii MOMep uinnbi; 22 - paaHamman urnna. 23 - no 
HMWaaatMe Muaeim 
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nai nv-jiia an" uiiimui e mmabmmm 83 oocraBiroei 483 hi. HMoiaa MaHCHManwiaii H3riry3"a mb uiu 
hv DacuHHWi'inigoacica B oiom ciiynae iiMeetco Haamicb MAX LOAD (MimcHMaubHa" itaroysKai n 
vHaauaai-ic" uacoa ono'iana b HitnorpaMMOx. a 3oreM b ®v»m> 

M, HBHOHBtL nocnuAHHH SyuaeiiHMil hhookc ynajoiaaei na MaucHManbiio aohvcthuvo cno 
poets flBiiweMM" «BioMo6nmi. Ann hotopoK npeAHaaMimiio fla«Man iiinna, 

Hume npMBOAMTC* raOmma 4.1 MufleKCOB rmopoctii. 

Ta6nHUa 4.1 CHOpocIb aUT 0 M 06 M"B. COOTBOTCIByKHllfl" GyKBCHHOMy HHflOMcy Ha uihhc 

Hhabhc J K l MN PQR ST UHVVRWV2R 

_ 

pocrh. 100 110 120 130 140 150 160 170 180 190 200 210 240 >210 270 300 >240 

km/h 


CxopocibABiimeHiio aBTOMo6nno. cooiBercrByiouia" KOMHperMOMy iiMaeHcy. asnoeit" m3hch* 
ManbHO aonvciMMoii an" a3hhoh uihhu. HanpiiMep, A"" uimhu c HHgekcoM S MaHCMMaribHan oko- 
pocib cociasnsei 180 km/h. h npesbmiaib ee HeponyciKMO. 

HBKOiopbie npon3BOAMTenii ujhh yna3biBaioi b iiaAnucM pa3MepHoctii uihhu ee Ha3HBH0H.ie 
HanpiiMep. nanmcKao Cyraa P (Passenger) nepca 3Ha'<emieM uinpiiHu npodwnn uimhu 03Haia- 
er. hto mwiia npeAHa3Ha«BHa A"“ nerKOBoio aBioM 06 Mnn. ByKBbi I.T iLighl Truck) yKaauaaKrr; mto 
unma Ann ManoroHnawHoro rpy3osoro aBTOMo6iuiB. 

06o3Ha'ieHiie DOT yKaabisaei na cooreeicraHe miiiibi ctaHaapraM ClilA, a nHfleKc E22. pac 
nonoweHHbm B npyre, — na cooiBBTCiBKe eBponeHCKMM CTaHAapiaM LlHitipOBoH KKAeKC yna3w- 
Baer Ha crpaHy. npoaoAMBiuyio cepmiimKaumo (b HauieM npHMepe 22 — Poccwnl. 

CornacHo iiopMantBHbiM nohyMeHraM CUJA na uiiiMe aoni""bi 6birb vKasaHu: HHqeuc hsmoco- 
ctOKKOCIM; TREAD WEAR INDEX (TWI): HHAeKC. yKB3biBaiomim Ha cuenuue cBoficiaa (TRACTION 
INDEX): reMnepaiypHbiiT KiifleKC (TEMPERATURE INDEX), CooraercTByiOiuHe naAnucii HMe*>TC« 
Ann o6o3HaHeiiH" Maiepeana » mcna cnoes Kopaa a KOHcrpyKUHii uimhu. 

MaKCHManbHO AonyciHMoe AaaneHiie ao3AV>a b uiHHe vKasuBaercH s Kii/'oriacKamu (KTlal 
k iSyiirax na KBaupaTHbiA aioi'im nocne iiaaniiCM MAX PRESSURE 3roaaBneHiie K3Mep»erc" np« 
xpnOAMOM COCTOBHMH UIHMbl. 

Henoropbie naTHHCKHe PvHUb. naMeceiiHbie hb uiime. yiiaauBaioT Hd cooTaercTBiie ycnoBn"M 

OKcnnyaiauiiM. 

ByKBbi -Mh-S- lMud»Snow — rpnab+oiier) ynaauBaiot na TO, Hto uiiiHa Mower iicnonb3oaaib' 
co npw AOiiweiiHH no rpasM h cHery. 

WINTER (3iiMa) — SMMHiie uimhu. 

AQUATRED Man AQUA CONTACT — uhihm nueAHaanaHeiiHue. B ochobhom, ano uBHwamio 
no mokpum AoparaM. 

AS (All Seasons - ace ceaoHu) iimi AW (Any Weather — mo6an noropa) — BCMe30HHwe ion- 
hw. nporOA'ibie “ Hcnonb30BaHiHO Ha mepuux Aoporax B mo6oe Boeuo roaa na wo6om, a tom hiic- 
ne MOKPOM b CKonb3KOM noKpuniH. MHorna Ha3HaHeHMe uihhu yiiaauBaercn nHKroi'paMMBMH 

Cnoeo tubeless yKaawaaer na 6 ecKaMepnyio lUHHy. TWI (tread iveai Indicator — iiMOnnarop 
iianoca npoTeioopai - 3H3k «a OcmouiiHe uihhu noBa3UBaer pacnonowemie oiueroK oeiarou- 
HOH bucotw pKcyiiMO a naHaSKax nporeKTopa. Shoh HaHOCflr no OoKoaiiHe y caMoro upao iipore- 
Hiopa paBHOMepHO b mean Mecrax no OKpywHOCtB c kbwaoiT ctopohu uihhu MetKa MOwe7 
npeAcraBimib coOoii iih6o ynoMSKyryn auiue aeopeaHarypy (TWI). miSo TWI co crpenkofl nn6o 
npocto ctpeiwy 6e3 dyne 

Obsji c rpeMo luuPpaMii na oahoh hj ciopon uihhu yiia3biaaei na epeMo ee wrciTOBneHMii 
Oepeue ABe unippu oOoaHauaiot aeAenio n3ioiOBneHHB a melon - roA Haroroaneiimi. UIkhu 
aunyuiewiue c 2000 r, hmoiot ueiupexaHauHoe o603HaHemie naru n.iroroanenHO, 
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Ms unman c acMMMOnwMMwM dmcvmhom npoiBKmoa mowho enpeiMtb oany us uiutyiouun 
Maamiceft: 

ROTATION - HanpasmMHe opouiBHiiq (npHMBHneTcq oo crneimod); 

LEFT — uihhb yciOHaonnuaeTcn Ha neayro ciopow aeiOMOfiHnn. 

RIGHT — umiia vciBMaB'iMBaeicH «a npaByio ciopoh» aBtOMpenmi; 

OUTSIDE ham Side Facing Out — aneurMnn cropoHa ycraHOBKii; 

INSIDE Mmi Side Facing Inwards — BHyrpeHHnq ciopoHa ycianoBKH 

Bepyuine npoH3so/imemi aBiOMoOwnbiibu umn nocTonwHO coBepineiiCTByror m> KOHCTpyHmiro 
m npMMBHHiol noBeHuiHe Maiepnanbi TexHHMecKHe pa3pa6oiKH ManpaBneHbi b ochobhom «a no 
BbiuieHiie aonroBeuMociH iuhh. chhwbhhb conporHBneiimi kbhbnhio. ynymueHne cuenHbM 
CSOliCtB UIHH OCo6eHHO Ha CK0Hb3«H.« AOPOWHbIX nOHPbrTHBX CHHWeHHe uiyMa H COMaHlie 
■SeaonaCHbiX' uiiim. 


GE30ITACHblE UJHHbl 


Ceroann npaKTMHBCHH Bee BoamenM BbiHywpeHbi B03Hibcco6oii 3anacnoe Honeco M HHCrpyMe»* 
nx an» era sawtHb. Koropbie o6jiaflaior onpeaeneHHbiM secow h 3aHMMaioT Mecro b aBTOMOSH- 
ne. HeKotopbie npoiaaoAMTemi KOMnnemyiot cboh asiOMo6HnH ManopasMepHbiMH 3anacnbiMH 
Konecawn. taK HaawsaeMbiMH AOHaiKaMH (pnc. 4.16), HMeioutHMii HeeonbiuoH Bee m raBapMiu 
m no3Bom>iouiHMH c HeOanbuiod CHopocTbio aoexaTb ao Mecia peMoma. 

TeM «e Menee MHome BOfluienn npeano'iHtaioT B03MTb c co6oh nonHopa'juepiibie 3anacHbie 
Koneca. B nacronmee Bpexm taKwe noBBHmiCb cneipranbHbie uimhw. Koropbie noaBomuor o6ofl 
THCb 6e3 sanacHoro Koneca. 

B leneHHe mhoihx net Beayume npoHaBoamenH ujhh aenann nonbmrn co3aaHnq uihh. Koiopwe 
He Sofltcn npOKonoB. HeKoiopue npoHaapawrenH (Goodyear, Michelln) BbinycKanH 6ecKaMepribie 
uiHHbr c HecKO/ibHMWH repMeiH3MpyiomnMH cnooMH. Horopbie oneHb MeaneHHO BbinycHann ao3ay* 
b cnynae HeSonbuinx noBpewpeHHM. flpyrxie (Dunlop, Conilneniall ycraHaBAHaanH BHyrpn iuhhw 
cneunanbHbie Haney rib. noropwe npn cmothh uiuhw a pe3yribTate Bbrxoaa B03ayxa pa3pyuiamicb 
m BBiaenariH repMeiHiHpyiouimi cocraa h ra3, kotopwh HaKasHBan uiHHy, CyurecrayioT h apyme sa- 
PHantbi Pe3onaCHbix MOHCTpyKUu* uihh h ycrpoitciB ann 6wcrporo peMOHra nospewaeHHwx uihh. 

KoMnaHHH Michelin paapa6orana 6e3onacHyro uiHHy -PAX- (phc. 4.17). Horopas aencrSHtenb- 
ho He Oohicb npoHonoa h aaei BoaMowrrocib aBioMo6Hnio aearaibCB Ha npoKonoroii uihhb oho 
no 160 HM CO CHOpocibio ao 88 hm/h, coxpaHenqq ynpaBnoeMOcro h yetOHHHBOCTb. 3toro. hbh 
npaBHiio. aocrarOHHO ann loro, hio6w ao6paTbcq ao peMOHiHOM MacrepcHoft. 

KpoMe noBbiuieHHOK 6e3onaCHOCnr uiHira 
•PAX- oPnaaaer MeiibuniM conpoiBBneHHew 
iiaHeHtiio h MeHbuien aerpopMaiiHeii npH aaiv 
ctbhh 6oHOBbix aw, Hio yuynuraei noKa3aTe/ni 
ycroHHHBocTH h ynpaumieMOciH aBioM06H/ia. 
boproBan nactb uiHHbi hmbbi cnetwaiibHyio 
HOHCtpyHUHIO. 3a CHBT HOTOPOH UIHHB npOHHO 

yaepiHHBaencn Ha opoae. 06oa noneca. npea- 

HaanaHenHoro ana iuhhw -PAX*, HOCHMMerpMxeir 
h He wower Hcno/ib30Batbca arr» ctanaapTHbix 
uihh, 06oa HMeei nnocKoe MerannHuecHOe 
noiibuo. nohpbrioe 3nacr*iHHbiM MarepHBnoM. 
Honbuo pacnonaraercq BHyrpH CMOHTMppBBH • 
hoh na oPoae ujhhw h npu awxoae H3 nee aos- 
-aoKaTKa-He 3aMHMaeT MHoro MBCTa ayxa oGecneuHBaer KeoOxoaHMyro otiopy. 



Phc. 4.16 HoPo/ibujoe aanacnoe Honeco 
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Pnc. 4.17. UlHHbi -PAX- KOMnaHMM Mlctlelln a: 1 - nportwrib uihmm a o6ofla: 2 — KOHCtpyauan 6op- 
ra uimmm oOecneMaaaet rtnomoe npawatae m noane oGojja; 3 — B cnymeHHOM coctorhhb uiana ona 
oaeics Ha ycaneHHOe Konbuo; 6: uiHHbi -PAX- ycraHaanaBaeMbie Ha HoBue a8ioMo6a/ia Audi. 

K HeflOCTaiay iumhu -PAX- cneayer oiHecia io. aro o«a ipeByet HeciaHnapTMbia o6oa, a fln« ee 
MOHrawa Heo6xoflaM0 cnepaanbHoe oeopyAOBaHiie. TeM He MeHee Heaoiopue cepaiiaue aBio 
Mo6ana KOMnnearyioicB TakHMH uraHaMH. 

KoMnaHHB Goodyear BbinvCHaeT unmy EMT (Extended Mobility Tire — lUHHa noBbiureHMO* Mo6wtb- 
Hocral. UlaHa EMT Ipac. 4.181 BHeume Mano omaHaetcn or o6biiHO(i a MoraeT ycTaHaanaaatbCT 
Ha ctaHflaptHbia oGofl. Hpa npoKone aoaayx M3 uiHHbi Bbixoaar. ho oaa noaaepwHBaetcn a pa6oaeM 



Pac. 4.18. lUMHa noBbiuieHMOa MOdMnbHocra EMT: 1 — cnoa Gpertepa: 2 — AOROJlHHT@flb 
«ao BciaBHa a nneieBoit aone; 3 — napitac uihhu: 4 — GoproBoe Konbuo; 5 — cnoa a Kapha- 

ce, a — CKnaflbiaaMae oGmhhom uimmw; 6 — cKnaflUBaMae uimmu EMT 


. W. HB1 
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COCTORMMM 36 CM6? OCoGOH MQHCTpyHUMM. B It/)* 
l IP80M 30He UlMMbl, GONOBMHe M Openepe MM© 
kiicr cnouwanbHwe acxaeKH *« CHHTeTwiecKO- 
ro Maiepwana. noiopwe »e no3Bon«iOT lunne 
CKiiaAbiBaTbcn h pa3pyui3TbCfl oi Marpoaa. 

BoflHTenb aBTOMoCnnw, o6opyAOBaHMoro 
GeaonacHbiMM ujhhqmm. Momei *«e 3aMermi» 
npoKona. nosTOMy npon3BOAme/in thkhx whm 
ipeGvot. wtoGw Ha aBTOMoGnn»t ycTanaB/iMBa- 

mictr cwcTeMbi, npeAvnpemaaiouoie aoAMrenn 

o naAeumi AaenenwR a lurniax (pac. 4.19). He- 
Koropbie aBTOMo6M/in y>Ke KOMn/ienTyioTc« 
3TMMM cuaeMaiviM, a c hor6pr 2006 r. Bee /ier- 
MOBwe aoTOMOonnii BbinycKaewwe b COJA. 
AonwHbi 6bi>b ooopyflOBaMN HMH b o6n3aTentr 
HOM nopRAHe. 

yaenMHMTb 6e3onacHocTb m c6epesb uihhw Moryr He TO/tbiio onncaHHbie KOHcrpyKUMM. ho m chc 
rewbt nocTORHHO* noAKasKM uiMH. TaHHe oicreMw ycneiUHO ncno/ib3y»OTCR na He«0T0pb«( rpy30 
BWX aB70M06nnV)» nOBbJUieHHOH npOXOAHMOCTM. HO OHM MMeiOT flOBoribHO GJlOWHOe VCTpOMCTBO 
m TpeOvKit HamisMR nocxoRMHo paGoiatomero KOMnpeccope. 4>npMa Cycloid voroiaB/iMBaer ne 
GonbWMe nacocw (pwc. 4.20), Koxopwe ycTanaB/iMBaioTCR Ha CTynnuy woneca h coeAHHRWTCR 
mnanroM c Benm/ieM WHHbi Tanon Hacoc npMBOAMTCR ox BpauiarctuetfcR CTynimu Koneca m npn 
3 iom rapaHinpoB3MMO noAAepmiiaaer noctORHnoe Aaa/ieHne B03Ayxa e mu He. 

rioMa raHMe wacocbi npeanaaHaseHbi TonbMO a^r rpyaoBHKOB. ho 4>HpMa 3aRBnfler o ckopom 
ownycne Hacocoe m adr nerKOBbi* aaroMo6Hnen. 



Phi; 4.19. Cmctoms npoH3BOflCTBa xoivtna- 
mmw Siemens nocTORHHo KONTpomipyer Aa- 
aneMMe ao3Ayxa a wnnax nacpeACTBOM 
A3THMK0B, yCTaHOB/IOHHbIX B MO/iecaX 



nopiueHb, apamascb, 
ABHWeiCR Q3afl-anepeA 
BAonb npope3efl Kymicw 


p *- 4 20. Hacoc cfmpMbi Cycloid coctomi ms npontaoaeca, ShcnenTpMHa, nopujMR c 


m Knananoa. Ann paGotw nacoca Tpe6yetcR TO/ibMO opamoHne mo neea 
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§27 


nOABECKA 


noflaecaa BXOAHI B Hecymy® cacroMy aoroMOOana. o»a coMMoaer noneca e mv3obom, aocnpa 
HHwaei swim. neacTayKnuae aa Aaawywaitcfl aatoMoOanb, h racar wne6a»m ayaoaa 

noflaecaa 3 biomo6wir o6ecne‘innaer ynpyryio CBH3b wewflv aonecaMa aarowoSanR a er o «yao 
BOM n»M0Ai. Ecna 6w aBTOMOfiam. ae aMen noflBecaa, BOflarenb. naccawapw a rpya noaBBpranaCb 
6 m nociOBMHbiM BoapeflcTBaBM oi HepOBHocrea flopora. omywana 6b. nocroflaaMB ronnaa. ypapM 
“ 0a6pauaa. BOSHMHaomae npa flaaweaaa aaroMoeana. Tbkhm oOpaaoM, noflaecaa asroMoOann 
n6ocneMasae. aeo6x0flBMbia aoMiJiopt naccawapao a coxpaaaooib rpyaoe noflBecaa caawaer oe 
.-.away canoeoro BOSfleacrBan aa aneMeaTb. aoHCtpyHuaa aaT 0 M 06 ann or flopora, yMeawaaB tbm 
caMMM BepoBTHOCTb nonoMoa, a o6ecneHaaaer nocroRaaMM aoHratcr aonec c poporoa. Or Koaci- 
pvauaa noflaecaa a aaaHareabaoa cieneaa aaaacar noBefleaae aaroMOflaro mb flopore, bojmom 
aoctb flocrameaaa swcoKax caopocTea a 6e3onacHOcn. npa caaepuieaMa Maaeapoa. 

noflBecaa nto6oro aaroMoGanR coctoht a3 aanpaBBBKJmero, ynpyroro. racflipero ycTpoflcrB 
a sneMeatoB apenneaaB noflaecaa (pac. 4.21). B Koacrpyauan nopaecoa 6onbujaaciaa aBTOMO' 
6nnea npaMeaawi cna6ana3aT0pw nonepeaaoa yciOMMaBocra, 

C npMOUibio HanpaanBayuiero vcTpoacTBa noflaecaa aoneco aaTOMoOanfl coeaaaBercB c ay3o 
bom ana paMoa aBT 0 M 06 ann. Hepea sneMearb. aanpaanmomero ycrpoacrBa aa ay30B aBiOMOCa- 
nB nepeflaiotcB ace cant*. aoaaaaaouiae B KOHiame Honeca cfloporoa. KpoMe toro, Hanpaanaio- 
Uiee ycrpoacreo onpeflenaet xapaaTep nepeMeuieHiio aonec oiaocarenbao ay30Ba aBiOMoBana 
npa Mae3«e aoneca aa HepoaaocTbflopora oao ncanoflHauaeicn. a aro nepeMeuieaae Bocnpa- 
HaMaeiCB ynpyrHM ycipoficiBOM noflBecaa. aoiopoe flectaipKiapyeicB (pac 4.22) a ieu cauuu na- 
aannaBae. nonyaeHHyto BHepraio. 3aieM HaaonneHHaa aaepran nepepaercR ayaoBy aBTOMo6ana, 
KOiopbia. a cbomj Oaepeflb. npanoflaaMaercB Ha HeaoropyK. BMCory, a 33T8M aanaHaer onycaaibca. 

3a caei ynpyrax cbobctb npflaeCHa acwaosaercfl noaTopeaae ayaoBOM aatoMoBana flopow- 
>ui aepoaaociea a cymeciBeimo ynyauraerca nnaaaocib xofla aaiOMo6anB. norepn saepraa npa 
pa6ore ynpyroro aneMema HeaaaaaTenbHa. a noaroMy aoaKaaaioiuae aone6aaaB ayaoaa Moryr 
npoaonwaibCB aoaonbHO flonro. aro ae6naronpaBTao caasbiBaerca aa aoMi!>opra6enbMOCTa pea 
Meaaa, Ana vMC-MbiueHMfl oiannaTyab. KonefeHHfl npaMeHBnr racaiuae ycrpoacrBa — aMopraaa 



Pac. 4 21. ycrpaaciiio nopBOcaa aaio- 
Mo6ann 


Pac. 422 Hae3fl aonocn aaroMo6anB aa po- 
pomayK) aepoBMOcTb 


3fleMeMtw nofleecHM 
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roow. Koropwe j^xtrexiMBMo paccetiBaioi weprmo m npHaoniir x OwcrpoMy aarynaMMio xoneGa 
mmm Ha caMoiyBciBMB xeaoBexa b/ihhot mb ronbHO OMn/iMiy/ia Koneflamiii xysosa. ho •< hi aac 
101a noaioMv ripx KOHCrpyHposaHMM nopBecHM c nowouibro noaGopa ynpyrnt h /acouiMX yci 
poPcib paapaeoi'iMKM crpeMarca oGecneiMn. Meo6xoaMMwe xapaxtepHCTxxM 


nOflPECCOPEHHblE H HEnOflPECCOPEHHblE MACCbl 

KOMcrpyxuHa nopaecHii aaroMOfiHna a 3HaMMieiibH0fi creneMH onpeaeaaerca cootHouiCHMeM ue- 
«av noppeccopeHHbiMii h HenoapeccopeHiibiMx MaccaMM (pmc. 4.23). 

Ha H33BaMHB mothmo caeaatb Bbiaofl. HTo noapoccopeHHOH MaccoP aaroMoGMaa cHHiaeicB ra 
ero xaeib. aoiopan aocnpuHHMaercn nopaecKOH h HMeei Meway coGom 11 aOporon ynpyrnfl ane- 
weHi. K henoflpeccopeHHhiM MaccaM OTHocarca Bee ocraBuiMecR Macro: Hoaeca. umHbi, erynnubi 
Honec. ropM03Hwe Oapaeanw m/th ahchm ripx Hae3ae xoaeca Ha aopoTXMyio hepoBHoetb oho 
T ioaHHuaeTCfl h nepepaoi ycunxe Ha xyaoB, aewcTBya xepe3 ynpyrnH sneMeHi. BoapexcrsMe 310 - 
fo nepeMeipeMHB xoaeca Ha nepeMememie xyaoBa 3aBMCMT or roro. xacxoabxo Ky308 raweaee 
xoaeca h Bcero. sro coeAMMexo c hhm. — apyrMMM caoeaMM, oi cooiHOuieHHB noapeccopeMMWX 
H HenoapeccopcHHbix Macc. HeM MeHbuie BoaHHMHa HeooflpeccopeHHbii Macc. lew MeHbUiee 
B03fl0HcrBHC- Ha nnaBMocib xoaa oKaawaaeT aeumeHMe no hbpobhoP aopore. 3 to asM/iocb oc- 
hobhoh npHMMMoft nepexopa « HesaBHciiMbiM nopBecHaM, xoTopbie He MMeioi iwxeaof) 6a/iHM, co- 
eaMHBioweH Koneca. h b xotopw* ronbxo caMo xoneco h ace. xro cbr33ho c hhm, aBaserca xenoa- 

peccopeHHbiM. 

BoiibiuaB BenHXHHa OTHOwenHa noppeccopeHHbix h HenoapeccopeHHwx Macc oxaabmaer 
8/iHaHHe Me roabxo Ha nnaaHOCib xoaa, ho h na cnoco6HOCTb aBroMoGnaR aepwarb aopory. HeM 
TBTxeaee xy30B otHOCHreabHO xoaeca, >eM Gbicrpee xoaeco Boaepauiaerca Ha Mecio nocroaHMo- 
ro xomaxTa. nocae loro xax oropBeica or aoporn np« xaeaae Ha HepoBHoetb. doaroMy xoHcrpyx- 
ropw coBpeMeHHbix asroMoGMaeii CTpeMarca MaxcnMaabHO CMH3H>b BeaiixHHy nenoapeccopeH- 
HbIX Macc. 



Pmc. 4.23 noapeccopeMMbie h MenoapeccopeHHbie Maccu aaTOMoGHna 
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CXOmflEMME M PA 3 BA /1 KO/ 1 EC 


arm naobiuiemm yctnAHHeocm aBioxioOann npM /iahmohhh. neuroma ynpaananna a o««w> 
aiaoca uii.m cnywai yrribr ycraaoBMa nepeflaax ynpaBnneMi.« nonac H -mxu ytnaM otmocbtcs 
rxowfleaae h pasaan kojibc, nnononbawa m nanopeaabift aaanoa reoMeipHneciioflocM noaopora 
ynpaanaeiaoro aonooa. 

rtepeflaae KO/iaca nnmMoftnno (a aaorua a 3aflaae) ycraHaanaaaur «e napannaflbao a non 
onpeflpni'HMWMn yrnawa npyr « apyry. nonoweaae aoneca oiaocaienbao aeptaKanbaofi nnoc«o 
i la aa3MBBercn paaoanDM aoneca, a oiHoparenbHO ronajOHTanbHOH — cxow/ienaeM Cxowao 
imp » on'roan CwBaiOT nan nonowiuenbUbiMM, lax a orpauarenbabiMH (owe pac, 4.24), 

HecMOTpn aa to sro aaaMeHbiuee conpoTnaneaae aaaweaaio a raeiibUiaA aaaoc mail Oyayr 
a cnynae. aorfla aoneca aararca b aepraKanbabix ruiocaocTOX. napanne/ibHwx npoaonbaoa oca aa 
ioM06ana. ax ace we ycTaaaanaeaioT c paaaanoM a cxowfleaaeM.Aeno a roM.'aonpaaaaweMaa 
aa<0M06Hna ero aoneca aarpyweabi canaMa eaaaMoaeaoi'Baa c Aoporoa. HanpaMep. aa nepeanae 
aoneca aaroMOfiana c 38AHBM npaBOflOM fionbuiyro aacTb apeMeaa nexcTavrOT canw. aanpaanea 
awe npoTBB aeawenan a cTpeMmuaeca pa3aepMyib aoneca aapywy. B noflaecae aBTOMOfianq 
MMeiOTca ynpyrae anOMeaTbi, aoiopwe araexn onpeaeneHayro anactaaMOCTb a aaror B03Momaocib 
aonecaM noaepayibcn aapywy. flnq roro arofibr tipa flBaweaaa aoneca Kaianacb napannenbao 
npoaonbaoa nnocKOCTa aBT0M06ana, ax npeaaapaienbao yciaaaBnaaaicn c ae6onbUiaM nonowa 
renbawM cxowaeHaeM. y aBioMo6anea c nepeaaaraa aeaymaMa aonecaraa, y aoropwx fionbuiym 
aacTb apeMeaa Ha 3ta aoneca nencTayei cana inra. coanaaaximaa c aanpaaneHaeM flBaweaaa, 
aoneca vCTaaaanaBaK)Tca c OTpauaTenbawM cxowfleaaeu. yciaaoaaa aonec c pa3aanora ofiycnoB- 
neaa 6onee cnowauMM npaaaaaMH. Koneca ripa flBaweaaa aBi0M06ana no b03mowmocth 
flonwHbr aaxoflaibca a nonoweaaa. aorfla oaa nepneHflaaynnpHbi flopowaoa noaepxHOCta (ayne- 
BOM yron pa3Bana). Ecna aoneco aaiaicn nofl yrnora a Bepiaaana, cuenneaae uibmw c aoporoa 
VMeHhcuaeTca. a nmao aOHiaata UMHbi c aoporoa a3MeHaei ceoio dropMy. aro npaBOflaT a none- 
neaaio 6oKoaoii canw, aoropaa crpeMarca flecia6ana3apoaarb flBameaae aBTOMofianq. 

Mowao coaaan. raayio ae3aBacaMyio noasecay, a aoropoii aoneco 6yaei nepeMemaibcn 
a aepraaanbaoa nnocaocra 6e3 aaanoHa npa flBaweaaa no mo6oa npBMonaHeXaoi) flopore Tooa3- 
AO rpyflHee coxpaaaTb aepiBHanbaocTb Honeca, aoraa aysoa aaroMOfiana. a aoropoMy npaooeflH' 
aea aanpaanmouiaa aneMear. HaapeaaeTca npa npoxowaeaaa aaioMoOHneM noeopoTa nosroMy 
HoacrpvKTOpbr coapo.MPHabrx noflBecoH Bbmcaana. aro nyauie no3Bonaih HJMeaaTbca pa3aany. 



Pat 4.24. CxomAeaao la) a pasaan (6) aonec 
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hp caensTb ero »nnpBBne«HUM npoTHaanonoMHO npeny Byjoon, nocnonbuy mo coxdsmbci oen 
i»HB/i(.Hoe OO'iowBHHt Honec fipH nOMporax Tbkoh BOAXOfl oeocnonMBaet ynyvuiOHHe cpemibn 
CROHCIB non npoxOWMNMH noeopoToe M. Han cnoactSHe. ynytiueMMO yorotWHBOcni h ynpaBnae- 

MOCTH. 

flns caMOBoaepata Konec k npBMomineHHOMy aaiiweHHio nocne noBopora cfiywni yron none 
pn'iMoro nnunona uihaopitn. Harnwne raKoro HannoMa npneoanT k boshhkhobbhhio cia6nnH3Mpy- 
■ouiaio MOMexra Ha ynpaanneMhUi xonecax. Koropufi aaBiicm or bb/ihhhhu aroro yrna HawoHa 
M chow mweciH. npmonnuiH»c« Ha vnpasnneMbie Ko/iaca, ho Me aaencMi or OHOpocTH pbhwbhhb 
3tm yrnw nentar a npeaenax 6 - 10 *. 

HaiuiOM reoMerpHHeOKon ocm b npoaonbMoH nnocKoctM 3BHn«waercH a cMemeMHH HHMHera 
HOHU3 yroil OCH otHocwrejibHO aepiHKann flaHHbtfl yron Haxnana cnyMHtann coxpaneHHB npoMo- 
nMHeMHoro aBaweMHo nonec npw aBHweiiHM c 6onbutHMH cxopocroMM. Co3aasaeMbie pearttHB- 
•*we vcwriH« Ha nnenaj. npepetaBnaiouiHx co6oh pacctoaHuo or la-ien KBcanan c aoporoa. crpe- 
wnrcH aepHyrb Koneca b nonoweime npaMomiHeHMoro aBHMemia. 3rot yron oGuhho paaex 
1-3,5° n 38BHCHT or 6 okoboA ynpyrocm uihh. 


ynpyrnE s/iemehtw 


B KanecTBe ynpyrax ycrpoflcrB a noaBecxa. coBpeMBHHw* aaroMoGHneH Hcnonb3yioT MerannHte- 
CKne h Hewerannnsecbne aneMeHTbi Hantjonbutee pacnpocTpaHeaHe nonyHHnn MeTannMaeCHMfl 
VCTpoiicrea; npyjtlHHN. tiHcroBbie peccopw h topchohn, 

HanPonee uihpoko (ocoPeHHo a noaBewax nerxoBbtx aBroMoPMneti) npHMeHfltorcs eorwe 
npywHHU, M3roTaamiBaeMbie H3 cranoHoro ynpyroro crepwHfl Kpyrnoro ceaeHHB (pwc. 4,25), 
npi! chothh npyMHMbi no booth Kan bHOB OCH, ee bmtkh c6miwaiOTCn h 3axpyMHBatotca. Ecbh 
npywHMa HMeer UHBHHflpMBecKyio 4>opMy. to npn ee ab4>opmoumh paccroBHHe MerKay BntxaMH 
coxpaHBercB nocroBHiiwM h npy«MH3 HMeer nHHCHHyio xapaKTepncTHKy. 3ro 3H3bht, hto aeipop 
MauHB UH'iHKapHnecKOH npywHHb. eceraa npBMo nponopuHOHanbHa npnnoMeKHOMy ycnnnio. a npyWH- 
na HMeet nocrosHHyto weciKOcrb. Ecnn MaroTOBHtb BMtyto npyrtWHy H3 npyrKa nepebteHnoro ce- 
•leHHB HUH npMaatb npywnHe onpeaeneMHyto ptopMy (b BHaa OoHOMKa Hnn KOKOHa). ro rami) ynpy- 

thm 3/ieMeirr 6yaer HMetb nepeweHHyio wecr- 
Kocib. npn cjkothh taxon npywnnw Bnanane 
6yayr cSmiwaibCB bienee wecrxHe bhtkh. 
a nocne hx conpHHOCHOseHHB b paPory Bcty- 
nm eonee wectttHe. npyWHMbi nepeMBHHOft 
meciKociH ujmpoho npHMeHBtoTcfi a noaaec- 
«ax coBpeMeHHUix nenioabix aoroMofiHneH, 

K aocroMMcrBaM npywHH. npMMeHBBMbix 
0 HanecTBe ynpyrnx aneweMToa noaaecoH, 
Cneaver OTiieCTH iix Manyro waccv h B03MQM- 
Hocib o6ecneienHB aucoxop nnasHocru xoaa 
aaroM06Hnfl. B ro Me epeMB npyMHHa He Mo¬ 
wer nepeaasaib ycMnim 0 nonepeHMoH nrtoc- 
HQCth h ee npHMeMeMHO tpePyer HantwHB B noa- 
Beene cnontHoro banpaenmomero ycipoHorBa 
PHcroBon peccopa cnyMHna ynpyrMM 
aneMentoM nopaecKH eiae Ha ryweBbix snttno 
max 11 nepeux auTOMo6Hnax. ho oHa npoaon- 
Phc. 4.25. npyHtMiia noaeecHH aBioMoGHnB >»at-r npHMeHurbcn tt a Haunt an", npaoaa 
)aguar c nepeMennoH mecKocrbw e ochobhom .« rpyaoBbtx aatOMoPHnn. Th- 
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niiHi.au mtcnwan peccopa coctomi ns naOopa cnpeniicwMbtx mbwiv eoSofi nncioa (one 4 28) 
naamiHHoM Aiihmw. narotOBneHHWK M3 npywMMHOM cnann. fliiCToaao peccopa oCu'iho KMeer .pop 

My nonyawinnca. 

rmenu, na kotopwh cociomt peccopa, nueai pa3niiHHyio panHy n upnaHaHy, 4eM MsHbiueam. 
as nnera, xeM 6om.me ponwHa 6 wib ero «pnBn3na. mto HeofixoflnMo anu 6 onee nnomoro B3a«M 
noro npnneraMHO micros e coOpaimon peccope. ripn ranofi HOHCTpyupnn yMenbUiaercfi xarpy3Ka 
na caMbin amiimwii (Kopemion) ana peccopw. /lucrtu peccopw cMpennsoi wewpy coOoil uenrpo 
bum oootom h xoMyraMM. C noMOUibio uopeHiioro micra peccopa npnKpennnerco uiapHnpno 060 
hmm HonuaMi. k Ky30Bv win oaMe n Mower nepepaaaib yr.nnns 01 uonec asioMo 6 nno na pawy Han 
UV30E. ©0PM3 kohuob KOpeHHoro micra onpepenueTcu cnocofiOM Kpennennu ero K pawe (Hypo 
ay) u neo 6 »OflMMOCThio o6ecneHew« KOMnehcaunn M3MeHe«nu flmmw nMcra Ipuc. 4.27). Oann 
M3 BOHUO0 peccopw ponwen MMerb B03M0*H0crb POBOpauHBatbCS. a flpyroo noBopamearbCn n ne- 
peMeuvnbOi. 

Hot. fleOopMaunn peccopw ee nncrw M3riieaiorcB n iiSMeHUior caoio Jimmy. ripn stom npo- 
Hcioant Tpenne micros ppyi o apyra, n noaroMy ohm ipe6yiot CMasKn. a Mewav micraMH peccop 
nemoBwi aBi0M06nne(i ycraHaamiBaioT cneunanbHbie aimuiipnuuiiOHMwe npoKJiaflHM. 810 «e ape- 



Pnc 4 26 3a»MBB peccopK.no noaoecoa; 1 - npoyujUMa peccopw; 2 — pe3.mosa« arynua. 
3 — KpoHiirreflH. 4 — ary/ma, S — 60/ir. 6 — iuan6w. 7 — naneu; 8 — peanhoewe aiycKn; 9 — npy- 
amuag uiait6a: 10 — ranua: 11 — KPOHuiieAM: 12 — sty/ina pejnnoBan: 13 — Biynna; 14 - ruio 
cniHa cepbrn. 15 — 6o)rr, 16 — uiraMra CTaSiimoaropa; 17 — nope«HOM once 18 — nncrw 
peccopw; 19 — peaiiMoawK 6yipep »oaa owarnu. 20 — crpeMSMUM: 21 — Maioiaana: 22 — 6anna 
3aanero MOCTa; 23 — 3MopiH33top; 24 — »OMyr; 25 — nowuepoH PSMK 28 — KpoMuneiin era 
6um.3aioDa. 27 — cepbra crafinnnaaTopa 
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mo muihmm Tpbmiim n pwicopa noaaanwi 
i acme Homiflaimli HySOBB h b nenotopwx coy. 
‘•non aooi BOSMomnacib oOoMnicu 6«j iinn 
momoiimb II ciOABOcne nMopinnaiopoe Peotop 
IIBO IIOflUOCKB MMWI npociyio nOMCTpykMMIO, 
MO OonbUiy® mbocv, 'iio m OftpSAGflRBI hum 
Oo/ibuieo ee pacnpacipaiienne n nomiecuai 
ipyaoaux aeiOMofinnefl h nenoiopwx nor- 

KOBblX BPIOMOOllORK nOBblWeilMoA llpOXOAM- 
MOirni. flop yMOHbUiui.mi mbcom peccopnux 
noftuecOK « yjiy'nneMHn nnasnociH xopa mho- 
lua npMMeiiHiOTCB ManomictoBbie n oAHamic- 
ipBbie peccopw c oiictom nepeMeimoro 
no amine cbhbhhr floHoiibiio pea«o b noaae- 
cnax npiiMemnoico peccopw, M3i oiOB/ieimwe 
113 aPMMpOBBHMOH n/iadMBCCbl. HallRMMOP, 
a 3aaHeii noaoecHe a8T0M06ii/m Volvo 940 
iicnoiib30B3nacb laiiao peccopa, ycranoB- 
/leiinaa nonepesno, 

TopcnoH — MeTamtii'iecHMH ynpyniA 
3/ieMBHi, pa6oiaKiiuMM Ha CHpyoMBamie, 
OObiHiio topciiOH npeaciasnoei C060M 
cnnouiHof) MoiamiMMOcinm ctfipmenb npyr- 
noro ceneiiMO c yToniaennoMH na nonuax. 
no Koropi.ix napeaaiibi uiniiuw. BcTpenaioico 
noaoecnii, a noropwx ropciiOMW iiaroToanenw 
na HaPopa naacniM mom crepMneii (aaio- 
M06nmi 3A3I. OflHHM MOMUOM ropciiOM npe- 
niiico K Kvaooy (paMel. a apyriiM k nanpaa 
iimomeMy yciponciBy. ripo nepeMouieniinx 
"onec iopcmomw 3BnpvHMBaioTcn. o6ecnesM- 
sao ynpyryio CBH3b MBway ho/ibcom 11 nyaoaoM. 
S 3BBHCMM0C1M Of IIOIICTpyilUMM nOABBCBM 
Topcnonw Moiyi pacnonaraibcn hbk anoiih npoAonbHOA ocn aaTPMoO«n« (o6wmo non no- 
iiomi. ian n nonepoh. TopcMonnue noABocHH npnynaioico nOMnaniHwMn h noiKMMil |pac, 4.281 
naax-n no3Mo*nocib peryonpoaRH iioabbcbh nyieM npeaBapmem.iioro 3anpyiMBaiino iopcmomob. 

HeMoiaJiMHOcmie ynpvine aneMBHiw noAaecon ababtcii na peannoowe, nnoBMaiMnecHn6 
H I HAPomieaMOlMMeClIMO. 

Peannoabie vnpyi ne sneMenTu npncyrciByioi npaKmnecKii bo accx KoncipyHunax noAaecon, 
no mb o nanecmo ochobmw., a nan AononHMienbHue, ncno/ib3yeMbje ann orpaMHMBHM xofla no 
ncc aoep> 11 anil 1 ripiiMoiieniic ponanimrenbiiwx peaniiOBWx arpanHMHianeM (Syipepoa 016011 
niinoal otpaiiMtHBaoi Ae0apMaipiio ochobiiwx ynpyrn. mombhioo noABeonn. yBeminnaao Be mb - 
cmocib npn DooblUHi nepeMemt'Hiinx n npcAorapauian ypapbi Meianna no MBianny, B nocneAiieo 
upeMR peannoiiwe aneMemw oco name huomoioi™ ynpoficrBaMM mj cnnieinnecKMx motopmb 
hob inoiwyneToni, 

B nnouMaiMiocKHx vnpyi n. meMenia. ncnonnayioTCn ynpyrne cooHciBa onoroto aooAyxa 
Vnpyi mm 3/ieMBin npOAcinamiei cofloM Oan/ion nacoioaiieniiwn na apMHpooaHnon pejnnni. t> no- 
IBPUUI iiOAaoico IIOA AaBiwniieM Boinyx 01 cnouMan.norD noMiipoccopa, ®opmo miBBMoOnnno- 
BOB momoi own. poami'iMoM noiiynwiii paenpocipuiienne Oaiinoiiw pynaaiioio inns iptio 4 29al 
« Auumiue lAByxoenioioHiiwel Oannonw Ipnc 4.2901 



Pnc 4 27 CnocoOw Hpennonnn pcccop: a — e bm- 
iwmh yumaMMi 6 — no pe3HH0Bbix noAyui- 
nax; e — c nan/iaAnuM yumoM n cHonb3n- 
men onopoM 
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K npeiiMywecTBaM nHeaMawrecwM ynpyrnx anoMeHioB no/ieecon cneayer orwecTM Bbico«yio 
nnaBMOCTb xoaa aaT0M06HnB, HeOonbujyio Maccy n BOSMOWHOCTb noanepwaHMS noeroBHHhiM 
ypoBito nona nyaoBa, He33BnCHMo or 3arpy3Ku aat0M06nnn. noaaecKii c nHeaManiHecKHMii yn- 
pyrwMH aneMemaMH npuMeiisioT Ma aaro6ycax. rpyaosbix H nemoBbix aet0M06nnnx. noctOBHcr- 
BO ypoBMB nona rpyaoBoii nnanJiopMW 06ecneinBaer yfloScieo norpyaKH H pa3rpy3HM rpyaoaoro 
3010x10611™, a an» nentOBbix aBioMofinneii m aaroSycoB — yao6ciBo npn nocaane » BbicaflKe nac 
cawHpOB- flan nonyueiiHO cwaioro Boaayxa Ha aBiofiycax h rpy30BU» aaioMo6nnox c OMeBMatH- 
secKod topMpaHOH chci&moh Hcnonb3yoTci> ui ratable HOMnpeccopbi. npnBoa«Mwe b aeflctBMe or 
aonrate™, a na nerKOBbix aBT0M06nns« ycraiiaurmoaioT cneuManbiiwe iiownpeccopbi. nan npa- 
Birno, c oneKrponpHBoaoM (flange Rover. Mercedes. Audi). Mcnojib30BaHtie rmesMawrecHMX yri 
pymx sneMeHtoo rpefiyer npaMeHemm b noaaec«e cnowHoro Manpaanaioiaero oneMenra 
X awoprn3atopoB. noaaecKii c iiHeBMaTHHecKHMir ynpyrmiii aneMeHiaMH Menoropbix cospeMen- 
hw> neraoBbix aBtoMo6nnett HMeiOT ciiowHoe sneurpaHHoe ynpaBnenae ipnc. A.30). uoropoe 



Pmc. 4.28. TopcHOHHan noneecMa. B 3anHeii nopaecKe aBT 0 M 06 HnB Paugoot 206 Hcnonbaywr- 
cb naa ropcHOHa, coegHHeHHbie c npoflonbHWMM pusaraiaH. B Hanpaa/iBioiueM ycrpoHcrae 
noflBecHH npHMOHBioTCB Tpy 6 saibie pbisarn, ycTaHoaneHHbie non yrnoM k npononbuoir och 
8BT0M06Hna 



Phi: 4 29 ynpyrne anoMeMtbi mionMatHHecKiix nonaecoH: a — p»HaaMoro tuna; 
6 — naoHHbie 6annoHbi 
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Pmc. 4.30. riHGBMonoABecKa. Ha HOBbix bb- 
tomo6miibx Mercedes E-xnacca BMecro 
npywMH cranM npMMeMnrbcn nMeBMatHse- 
ckm 0 ynpyme 3/ieMeKTbi 


oOecne'iMeaei ne rorihHO nocronucrao ypoBHt 

Hy30Ba HO H BBTOMBTHHOCHOe H3MeHHHHf* ffect- 

KOCH omensHbix iiMeoMoCannoMOB na noso- 
porax h ope topmowshmh, abb yMSHbiuemm 
«pena nyaoea 11 KiieBHOB. l ito b uenoM noBbi 
maer MOMdtopraCenbHOCtb h Ge3onaCMocrb 

ABMWeHMB. 

rMAponMeBMBiH'iecHHft ynpyrnii 3neMBHj 
npoflcraannet cofioii cneuMaiibHvxj xawepy. 
pa3fleneHHvio Ha nee rtanocm snacTHHHoii 
MewOpawoH nmi nopuiHeM (pmc. 4.31). 

OflHa m 3 nonociefi HaMepw 3anoiiMeHa 
cwBTbiM ra30M ( 06 bWH 0 330I0M). a apyras 

MHAHOCTbO IcneuHanbHbiM MacnoM) ynpyrue 
CBOHcraa oSecnemiBararcB cwarbiM ra30M. 
nocKonb«y wiiflKocTb npaKnweciw we cxwMa- 
erco. nepeweiuewMe Koneea Bbi3biBaei nspe- 
MBiuBHHe popujhb. Haxoflmuerocs b uhbhha- 
pe, aanonHenHOM wHflKocrbio. ripn xope Mone- 
ca BBepx nopuiewb BbHecHoer H3 uwuiHflpa 
WMflHOCTb, KOiopan nocrynaer b KSMepy u bo3- 


12 3 



Pin. 4.31 rMApormeBMaiMtocMMM ynpyrHH anoMoHi. 1 _ cwaibM iaa. 2 - «opnyi\ 3 - »m/j 

xocib: 4 - k tiacocy; 5 — k aMopiH3aropH0M croMHe 
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aeiiOTBWT '■« puflMmMMyn MCuOpony, noropan nepeMBixiaerm h cwuuaei raa flmt nouniw 
•mu iieoCxoAMMOic paimoHMo b cwcreue MenonWyere* rHApaeiwieCHMA nacoc h nio|Kia»«yM/n« 
rop. M3MBH0B flBaneiroe «nnHOctn, noCTynaiouieA nop MextBpaHy ynpyroro aneMenta. mowmo 
» 3MGMBTb aannpMiie raaa h mocraocTb noflaecHH. np« HonettHHBX Hy3oaa nmaitocib npaioom 
-lepra CMcrmy ntianaHos n iicnwiwBaer conporoBneHne IhApaBAMMeciuie tpshho oBecneMHBaei 
iucmiwe caoAtnaa nOABecKM. riinponMeBuaTniec«ne noAsecKH oBocnennaaior BMCOKyn rmas 
Moctb xopa. B03M0i«H0CTb pfliy/iMpoBKi* nonomeima nyaosa h afpitWHTiiBHOe tauiemte MOneBa 

HUB H OCHOBHWM MeflOCIBlKSM 13H0M nOABBCHH OTHOCBTCB Be CBOWHOCIb H BbICOKao CIOHMOCTb 

Ohs npHMeHBercn na homoiophk nemosbix aBtouo6Mmix (Citroen, Meicedes. Rolls-Royce n OP-1 
ii peine Ha rpyaoawx BBioMo6nro« (6enA3). 


CTA6M/lM3AT0Pbl nOflEPEHHOM yCTOMMHBOCTM 


rips noaopoie aBTOMoOHne ero nyaoB HaH/iOHfleTCB hb onpeABABHHbtA yro/i, HaabisasMbiA yf bom 
HOena. Se/iH‘iHH3 yrna Hpena 33bhcht oi HOHCipyKUHH noABeciw. Cra6Ajm3aJOPbi nonepenhOA 
yCTOAHMBOCTH yweHbUiaioT vron Kpene ny30Ba Ha noBoporax h nepepacnpeaenuior sec no none 

cam aBioMoSMAB. 

Cia6HnH3atop nonepenHoA ycroAHnaocro aeioMoBwiB npeACtaemter coBoA ynpyrylo uiraHry 
H3 npyinHHHOH cranii b anjie paciBHyroA Bynabi n (pnc. 432). lUiama 3anpenneHa uiapHHpHD 
b cpeflHeA Macro na ny30Be Him noflpaMHHne, a cboama kohusmh cobaambbtcb c noABHWHbiMii 



Pho. 4 32. CiaBHroiaaTOp nonepemioA yCTOAMMBOcrM aoroMo 6 iinB Pontiac Grand Ptlx 
u cpcflHOH naCTM COOAHHBCICB c noiaoiubio npOHUtroAHOB n noflpaMHMny, a ero kohkm uiap- 
impiibiMM i in aim npHcoeAHHBioicR n cloAnaM noAsecKH 
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weMOHTBHn iioaBecMM. Cia6MflM3aiopw Moryr vcraHaemiBarbcB Kan a nepeaHeA. ran m a 33 /iMeM 
nactii 8 BroM 06 i>mi vnpyrne caoflciaa cia6MnH3aiopa npaunmoTcn npH oro aaKpvHMoamm. win 
V TOpcMoHa. Ecmi npti ABMmBMMM aB>owo6mi« neaoe a npaBoe Honeco napUMOiABKPCB apwiapc 
mohmo h Mfl onMHanoaoe pMcroBHMe, oafiHrmaarop npammeCKH Me onaawoaei o/imuhmb «a meet- 
KOCib OcmobmwIi ynpyinx aneMeHioB nopaecKM. Cra6nnn3aiop aaHpyBMBaeicfl m M3MeHBei 
weciKOOTb. VMeHbUiao ipm cbmum aenHBHHy npeHa aatOMo6nnn. 6onbuiHMCiBO cospeMeHHbix 
nemosbK aBTUMQ6HneA oSopyayioica nan MBHMMyM nepeflHMM ciafiiinMaaiopoM nonepennoM ye. 
ioAhhbocim. 

B 10 we apeMB npMMeMeMMe cra6nnn3aTopoB coapaei onpeaeneMHue npoPneMbi. HanpMMep. 
noraa Koneco. coeflMMeHHoe co craOHmraaiopoM. noacKamiaacr aa aopowhoh MepoaHocm, era- 
6 unM 3 arop oearupyet aa nepeweuieHHe noneca. cipc-Mucb MaKpeHMib Kyaoa. Ha ruioxMx poporax 
3io Momei npHBectB h pacH 8 HMBaHHK> Ky 30 Ba a nonepeaHOM NanpaBneHHM. KpoMe toro. np« pe3- 
kih noBOpciax «a (SonbuioA cmopocim nepepacnpepeneHMe HaipyanM 3a cmbi weciKoro cra6nmi- 
3aropa nonepenHOA vcioAhmbocim Mowei npaseciH k oipuBy oipoporn BMytpeHMero noneca 


AMOPTW3ATOPbl 


Kan ywe oiMenanoCb Bwwe, Ann 6biciporo rauieMMB none6aHHA nyaoBa. bo3hmk6fouimx b peaynb- 
raie aeipopMauMM peccop ham npywHH noaaecnM, npMMBHBiotcn aMopiH3aTopb>. Kpowe toro, 
auopnraaiop CMMwaer onopocib aepivmanbHoro nepeMeutOHHB Honaca oiHOCHtenbHo Ky30Ba. 

B noaaecnax nepBb-x aaiOMOGnneA npMMeHBnnCb aMopiM3aiopbi c MexaHnsecHHM ipeHMeM. 
06biHHo ranoM aMopnraaiop cocionn m 3 HaOopa OpiiKHMOHMbix amchob. cwaitnx npywMHoA, noiopwe 
repmcb ppyi o APvra npn nepeMemewnox noaaecnM. Tanne aMopiM3aTopbi Gwcipo HSMaumaa- 
AMCb n yxypinanM naaBMOcib xopa aaroMoGann. Mm na CMeHy npHUlAM rnApaonuMeCKMe pbinaw- 
»bie aMopiH38ropM, a Koiopbix MexaMMMecKoe Tpeniie 6b<no aaMBHeno Ma ipeMMe whabocim. 
npoxopaipeA «epe 3 nai>MSpoB3HHbie otbspothb. PbinawMbie awopiMsaiopbi GbinM poaoiibHO 
KOMnaniHbi ho pafioiami npn BbicOKBX paBneMMnx whakocim, cnnbMO HaipesanMCb h 6buiM 
neAonroBeMHbi. B nopBecnax coBpeMeHMbix aBi0M06MneA npMMeMBioica TenecnonnHecnMe 
rMApaanHieCKMe 8MopiH3aropa (pwc. 4.33). 

fleaciBHe raKoro aMopiH3aiopa ocHoaaHO na Mcnonb30BaMMM riiapaBnHMecKoro conpoiHB- 
neHi.n, B03HMnaiomer6 np.i nepeiBHBHHH whakocim H3 oamom nonociM uHnMHppa B ppyryio nepe3 
oisepciHO, nepenpuibie KnanaMaMM cwainn h oipa'iH. 

TenecKOmweCKHii aMopiM3aiop cociomi H 3 repMeiMHHOfo muiHHApa. anyipii Kotoporo nepe- 
Meiuaeicn nopuieMb. coeaHMeHMun co ujiokom. UnmiMpp 3 anonHeH WMpKOcibio. B nopuiHe MMeioi- 
c«oi8epcT..n onpepeneMHoro pMaweipa. wiopbie aaKpwBaoicn noanpywHHeHHb/MH KnanaHawH. 
o«MM K/ianan vciaMoonen ceepxy nopu,M B . ppyroH - CHH3y. noCKOAbKy wapKocib MBnaeicn mbcwm- 
MaeMOM. io npn nepeMemeHiiH nopuiHB a oamom m 3 nonocieii UHnHMppa noBUBiaeicn meneme 
KOiopoe oiiipbiaaer cooiaeiciByiomMM Knanaa. h WMAKOCib nepeienaei nepea oiBepcmn m3 oamoA 
nonociM uMHHMppa a aovryo. SiMieKiMBMocib AeHCi8HB aMopiH3aiopa nponopuMoi.anbMa ckopo- 
an abmwbmmk noppjMn B uMAMHApe. Cnopocib nepe.enaMH« kmakocth mb oamom nonoctn umahma- 
pa b APyryw BaBncn. oi AnaMeipoB oisepciMH n paanociM aaBneaHH a nonociax. CoapeMe~»bie 
TenecnonHMecKMe awopiMaaropb, oPawno payxciopOMMMe. e. omh onaabiBaB. conpomaneMHO 

nan npn cwbimm. ran m npn pacinwenMM (oinanei. 0Sb«MO conpoiHanenKe npn ... 

uie mbm npn cmbimh. / 1 io 6 om TenccnonMMecKMH aMOptHaaiop nonweH mmc-tb vcipomcibo Ann now 
neMcauMM MaMeneMMB o6be...a wMpnociM. Oeno b iom. mid orh c«31m„ aMopmaaropa Bbirecnne- 
Mbin oobew oonbuie. mom ocBoeowpaiowMHcn cppyroM ciopohu mopuimb. norowy hio 3pecb >.aab 

nObeua uHAMHApa a .. uitok B aMopiHsaiope (pnc. 4.33) iipMMeMneiCB ciiemmnbHan 

MHBBMOKawepa 3anonHBMMaii cwaTbiM raaoM, noiopao naomipoBaMo 01 ocmobhoM sactn 
UHiiHMApa rmaaaxxuMM nopiuneM Dpn xoae cwbimb aMopinaampa oGbeu HMeSMOnawepu 
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Pmc 4.33. KoHcrpyKiiHR (a) re/iecKonn*jecMoro o/jMOTpyoMoro aM0pTM3dTopa: 1 — mmMhus 
npoyujHHa: 2 — ra3; 3 — nnasaioiutm nopuieMb, 4 — pa6o*otft uhphmap; 5 — nopiuenb; 6 — nop 
nyc, 7 — uiiok nopiuno. 8 — ca/ibHHH ujiOKa; 9 — nanpaenmoiuaB uno«a; 10 — sepxMBw npoyiun 
Ha. m ( 6 ) renecKonHsecHoro AByxipy6Horo aMoprn jaiopa: 1 — npoyuiHHa; 2 — aohmux 

H^anaH; 3, 5 — pa6o>.a« noaocTb; 4 — nopuioMb, 6 — pa6ownn lpvwhap; 7 — Kopnyc peaepayapa, 
8 — Kopnyc; 9 - iuiok nopumw; 10 — aos/iyx; 11 — HanpaB/imomaa uno«aj 12 — cam>mm 
u/» 0 Ka; 13 — aepMffia npoyuwMa 
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yMeabuiaerca, a npa xoab oraa'ia — yaenaaa- 
Baeica. Hannans naeBManaMepbi oBeeneaa- 
saei raaiae aoMneacaitnio naMeHEnnn oBbOMa 
paBonBa mhakocth npa a3MeHoaaa Texmepa- 
iypbi. AMOpnoaiopbi Taaoro rana aa3UBam 
OflaorpyBHbiMa, ra3oaanonHeaabiMa. flayx- 
ipySawe aMOpnoaiopbi oiiiaaaioicfl aanaaa- 
e>a euie oaaoro uanaaapa, aayTpa aoioporo 
Maxo/iaTcn pa60'uttf uananap (pac. 4.34), 
flononaatenbaan nonocTb, HaxoABiuan- 
ca waiaay anyipeHaaia a aapywabiM unnan- 
ApaMM, Haabisaerca HOMneacaunoaHOA. 
KOMneacaunonnan nonocn. a3onapoB3Ha 

ot BiMocoePbi. mo coo6ojaercn c Bnyrpen- 
Haa nonocibio paBoaero ua/uiHApa. npa 
xoae c«atan aMOpra3aTopa Manauian mna- 
aocia a3 paBoaero uannnapa nepereHaot 
B KOMneacauaoHHyxj nonocrb a aaxoan- 
wanes i3M Boaay* owaMaeicn. Hpa xoae 
otaaaa aMopiaaaiopa CMatbia B03ayx aw- 
icCMsei maa"ocTb o6paTMO b pa6onaa ua- 
naaap. npa oannaKOBbix pa6onax xoaax 
oAHOipyOMbia aMopTaaatop paccMorpen- 
aoro tana 6yaei aMeib Bonbiuyio anany, 
"sm aByxipyBHbia. H3-3a Hanannn a uanan- 
ape nneBMOKaMepbi. Hecmotph mb STorae- 
aociaioa a aacTosiuee bpbms Bonbuiae 
pacnpocTpaHe>me HMeior oanoTpy6Hbie 
aMopTasaropbi, Koiopnie nynuie oxnawaa- 
(Oics. nocKOnbay we aMeioi asoanbix erre- 
hok. flayxrpy6Hbie aMopra3aiopb< ra««e 
BwaaioT raaoaanonnennbiMB. y Taaax aMopiaaaropoB a HOMneacauaoaMoa nonocra ra3 
HaxoaaiCT noa aaBneaaew. OcofioHaocibio ra3oaanonaeaHbix aMoptHDaiopoa Bannerol 
TO a TO S CBOBOnaOM COCTOBMaa UITOK aMopTa3aTopa BbixonaT M3 UM/iHHapa noa aeacTBB 
e " aaaneaao ra3a. Koacrpyauan nio6oro awopiasaTopa aonwna oBecneaaBarb repMeraa- 
aoctb. npa aapvuieMaa repMeraanocTH nosBnsiOTCfl CTyaa ao BpBMfl paBoiw noaBBcna 
a TepoBicB acpipfiaTaBMOCTb 3Mopia3aTopa. aio Tpe6yeT ero 3aMBMbi. UJtoh aMopTM3aiopa 
oBpaBotaM ao BwcoHoa crenoHa Macrons noBBpxHocra. a Me«ay uitokom a BMyrpe«Hea 
aacib«3 uanaaapa ycTaaaBnaBaeicn cnBuaanbaoe Maaemaoe ynnoTMBMae- TaaaM me aa- 
aemMbiM aonwao 6wib ynnoTMBMae nnaaaioiitoro nopuiMo a oaMorpyOaoM aMoprnaarope. 
Hpa napyiusann ropMeiaaMOCia T33 OMeuiaBaeiCB c waaKOCTbio. o6pa3yeics cwnMaeMafl 
CMBCb. 3ipi|>e«Tn8MOCTb pa6orw 3Mopia3aTopa CMamaercs. nonanmoTCB nocropoMMne cry- 
na. PaBoaan noBepxaoctb uiioaa npeaoxpaHfleTCB or noapeniaeaaa 3awnrHWM aomyxoM, 
Ha KOHUB umwa a Ha uamiHAPe mmciotcs apanneMas ans coeaaMBHaB aMopiM3aiopa 
c pbiaaraMa noaBBcaa a ayjoeoM aBTOMoSano. Hpfinneaae aMopia3aTopoB ocywecmnfl- 
erc« c noMoiubio ynpyiax sneMearoa. 

Hbhdtopwb npoa3BoaaTena aanpawep iliapwa KONI. naroraBnaBaeT aMOpiaaaTopbi. a koto- 
<>•»« mowmo pBrynapoaaib apybayio ncpenycaaoa ananaa. Taayio perynapoeay aeoBxoanMO npo- 
B3BO«aTb nepaa yciaaoBKOa aMopraaaropa aa aatoMoBnnb ana nonyaean« HBoexoaaMoa 3<jMj>eK- 
1M3HOCTB. CyuiBCTByioT aMopra3aTopbi Ipac- 4.35). a aoropbie aerpoem. aneatpoMarantabie 



Pac, 4,34. CxBMa pa6oTbi aayxTpyBaoro 
arxopTM3aropa: 1 — aoMMwa ananaa: 2 — nop- 
uieab: 3 — ananaH ewanm; 4—wtoic 5 — ana- 
naa oiBob 












Phc. 4.35. Pery/iMpyeMwe aMoprn33Topbi 


KflanaMw h 3M6 hriouimg npoxoanwe ceMeHMn 
OTBepCTMft. sepea woropwe npoxoAHT ncma- 
KOCTh. ripw HanHMHM aMOpTM33TOpOB Tahoro 
t«na. aonmenb Mower H3MeMBTb xapaHfepMCTw 
KM HOflBecHM npH flBHweMMM aBT0M06nn»t. ne- 
oe.H/itosaa pewHMbi (-cnopr*. -kom^opi- h t. a.). 

CoBepiueHHO apyron npnHUMn 6wn ripea- 
nowen nocTaeuiMKOM aBTOMo6nnbMbix cmc- 
rew Delphi b ero KOhcrpyKUMM Magnenfle. 

B new ncno/ib3yeTCfl cbohctbo HeKOTOpwx 
BS3KMX »KHA«OCTeM 6blTb MyBCTBMTenbHbIMM 
m B 03AeMCTBH»o 3/ieMTpoMarHMTHwx nonefi; 

BP3KOCT6 WMAKOCTM yBe/lMMWBa8TCfl C yCHAe- 
HHfiM no/ifl. MoneKynw Bbicipa*«Ba*orcR b ue- 
noMKM m co3aatot 6onbuiee conpoTHB/i8Mne. 

KoMnanMB Delphi npofleMOHCTpnpoaana 
aB! 0 M 06 MAM. o6opyaoBaHMbie aMopTMaaTo 
paMw. rjje o6wHHwe OTBepcrun 3aM8HeHw 
V3HMMM npOXOABMM. B KOTOpb»X WHflKOCTb 
npoTOKaer Meway aneKipoMarmuMUMM Karyui 
KflMrt. CHCTeMa Magnende HMeer orpoMHoe 
fipei'.MymecrBo, 3aH/iiQ'raioiueecn b tom, hto 
B fl3KOC!b WMflKOCTM, a C/IOAOBaTe/lbHO, >1 CTeneHb AeMnipHpOBaHMR MOryT M3MeHBTbCfl B 3BBM- 
cmmoctw or M3MeH6HMR HanpuweHHocni 3fiGKTpOMarHMTHoro nona. KOTopan ynpaa/ifleTCB mmk- 
ponpoueccopoM OwnAaeTca. sto noAoOHbie aMopiM33Topbi (pwc. 4.36) CMopo nowBtucn b ce- 
PHMMOM npOH3BOACTBe. 



Pmc 4.36 AMopTH3dTopbi Magnoride 4>npMW 
Delphi H3M6HRK5T raCfllAMe CBOMCTBa npw 
HaMarHMHMBaHMH cneuna/ibHOH mmakoctm 


3/lEMEHTbl KPEfl/lEHHH nOflBECOK 


Aeraim noaaecKH aBTOMo6nnn coeAMHBKncfl c MyaoeoM nan pomoh c noMomb»o 3/iactM>o.bu ane 
MeMTOB. 3nacTM4nbe ycrpoHCTea asiot BOSMOWHOcrb cywecTBentio OHMawrb ypoaenb anOpauMM 
nepeflaeaeMWM wa Ky30D aeroMOhurm or aoporn m yweMbUiuru tom caMUM yposenb uiYMa a ca 
none. B to me opeM* wecTKOCTb anacrMHMwx 3iieMe«T0B MpennenMa noABocMM 0Ka3waaer e/ma- 
hug no MMMeMaiMKy noflaecMM. 
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B nnnicflMMB raflw nonv*tnna pacnpocipaHenne npaatana, norpe noneecna npenatcoe oomo 
uib» i)o3HHoabth Bivnoh Me MenocpeactBeMMO « aysoay. a yciaHnn/iaBaa'cn na urpeiibHOM mecr- 
mom noflpaMMHKe, nOiopuA. a cboio osepeflb n penmen k Hyaoay napea anacTH'iHue snewenibi. 
npii 7 tom oOecne-iHBaeicH nBOHaau BMC|X)H3oniiuM« m cymecraeHHo cMMmaercs ypoaenb BaOpa- 
umm napepaumaxcB wa nyaoe aaioMo6Hna, npviMeHeHae noppaMannOB ranine ynpomaer rexno 
nonao c6opna asiouo6Mnn 

Maiepnan h KOHCTpynuHR npenewHwx aneMemoB ranine nperepnenw TManaienbHbie naweHe- 
Him. SnaciMMMbie eiv/mn H3roiaBnHBaioT nyreM HOMGHHaUHM paanHHHbix uaiepHanoa, npnpaHHft 
mm oripeaeneMMOM «0pMH m MHorpa aanonHM hx cnepHaiibMUMa nancynaMM c boskoS inapno 
cibio. TBaae 3/ieue«n,i Moryi racMTb onpepeneHHbie nacroibi BM6papHH. a o6ecneneHMe pamas 
Mofl KeciHOOtn arynoK a paaHbix HanpaaneiiMux paer aoaMOWMOcib co3oaaaib nopaecnM c -nac- 
CMBHbiM- ynpaa/ieHHeM. norpa canu. peacieyiomMe a nopaecbe na noBopoTe. oGecneiHBaioT 3a- 
paMMOe nepeMemeHHB nonec, ynyawan ibm caMbiM ynpaanneMocib asTOMoGami. 

B nocnepMOB apeMB Ha poporMX aBTOMoGunnx MaaMHawi npaMeMarb Gonee cnoWHbie yerpoii- 
crea c 3HBKTP0HMWM ynpaBneHnexi. noropbie noaeonaioT orpiMiibipoBaib Gonbuiyio nacTb eaGpa- 

UHH M UIVMOB. 


nOflBECKM COBPEMEHHbIX /lEPHOBblX ABT0M06M/1EM 


B 3aBMCMM0ciM ot KOHCipyitpMM HanpaBnniouiero ycipoMcraa. KOTopoe onpepenaeT xapaxrep nepe- 
MeiueHna Konec OlHOCKienbHO Ky30Ba. nopBecMH noppaapenmoTcs Ha 33BHCMMue m He3aBHCHMwe 

OcHOBHbie KOHCipyHiiHH nopBecon npepcraaneMbi Ha pmc. 4.37. 

3aBMCMMbie nopaecKH hmbiot wectHyio 6anny. c noMombio HOTopoii coePHHmorcn neeoe 
h npaeoe aoneca OGpaaytouiHHCfl tshhm oGpa30M moct asiPMoGHna Ha3biBatoi Hepa3pe3HWM. 
nepeMeweMHe opHoro m 3 aonec 33 bmchmoh hopbocmh b nonepBHHOH nnocnocra nepepaeica ppy- 
roMy. He33BHCHMaa nopsecKa OTPHsaeica TeM. Hro nonsca opHOii och mb HMeior Mewpy coGoii He- 
nocpepcTaeHHOM caa3H m Moryr nEpeMeipaibcn He3aBwcHMO ppyr ot ppyra. 

3aaMCMMWB nopBecKM, a kotopwx pBa Koneca coeoMHMOTca wecTHOH 6annofi. npanTMiecnM 
nepecrami npMMeHHtbCa 8 HOHCTpynminx coapeMeiiHbix netHOBux aBTOMoGnnen. Ohh eme Bcrpe- 
HatOTca na ManoTOHHawMbix rpyaoBbtx. pa3B03Hb(x bbtomoGhwix m Ha HeKoroptax BHepoponHimax, 
nocHonbKy HecMOTpa Ha Gonbume nenoppeccopeHHbie Maccbi. ohm o6napaiOT taHMMH npeHMyipe- 
CTBaMM. cymeciBeiiHbiMH pna nopoGnux aBT 0 M 06 Hnea. nan nocroaHCTBO popowHoro npocaera 
nop ocpmh h BbicoKofi napeWHOcibK). 

M 3 6o/ibuioro MHOroo6pa3HB npMMeHaauiMXca b paananHoe apeMB He33BHCMMbn nopBecou 
B MOMCTPVKUMBX COBpBMeHHblX BerHOBbIX aBT0M06MneA B OCHOBHOM Hcnonb3yK)TCB acero nHTb. 
3 to nopaecHa Ha pbomhwx pwsarax, nopaecKa Man-Qepcoa IMcPherson). Ha npoponbHbix puna- 
ra. 'opCHOHHau Ganna h MHoroaaeaHan nopsecKa (MulIilmK). Crporo tobopb, nopBec»a c lopca- 
OMHOH Ga/iMOM He BBpnetCB nonHOCTbio ne3aBMCMM0M. nocMonbKy 6onbUjHe nepeMBiueHMB opHoro 
ms nonet. BW3bi3aioi nepeMemeHHB ppyroro. riopeecnn c TOpcnoHiion Gannofi n nopaecnH Ha npo- 
ponbHbix pbwarax »icnonb3yurcn s naneciae 3ap..Mx nopsecon nemoBwx aBiOMoGunen. e to bpomb 
nan octanbHbie tph Tana Moryr acnonbaosaTbCB nan h 3 nepepHea, ran a Ha 3apHen och. 

nOflBECKM HA flBOMHbIX PblHATAX 

nopaecna na pbo&hmx pbinarax. npepcraBnBei co6oa npaccHnetnyio He3aBMCMMyio nopBecny. 
cocTOBtuyxj H-j PBVX pbinafOB pacnonomeHHbix ppyr nap ppyrow, pa3p B 06HHbie ctopohw noiopbix 
npenBTcn n ny30ay. a npotHaononowHue nOHpbi o noMOiitbio uiapnapoB a Bepxaeii a Hawnea 
naciBM noBOPOTHoa uanpiu (pac 4.38) TanaM 06pa30M. civnaua nepepaero aoneca hiame’ no 
BOpanaBaTbCB bohpv> PByx tuapnapoB npa noBopote KoHCTpynTaBao TonbNO opaa a3 pwaaroB 
MO*eraweib BaMb-iaiyio ipopMy,ppyroa MoweT Gwib opaMapHbiM (pac, 4.39), 
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Pmc 4 37 OcKOBMwe KOHcipyKUHH nonoocoK (a), MexaM»3M Vana (6), rara nanapa (a) 
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Pmc 4.38. Cxcwa hoabockm Ha aboAhmx 
pbisarax 



Pmc. 4 40. CxeMa topmowohmb aBioMofiunn 
c noABecKOM Ha asohhux pbisarax. HaxnoH 
Pbinaros noauecKH paet BoaMOWHocrb 
H36aMaib -.i/ieBHOB nyaoBa npH lopwo- 

M6HHM 



Pmc 4.41 nepeAHon noAaecMa aBT0M06Hnn 
Jaguar S-type hmcbt abomhiro nonoposHue 


pwiarM h oseub A'im.ihum pbisar nosopoi 
hoA U an4>w. TaKaB ROHcrpyRuMR o6ecnosM- 
aaer 6oaburoe npocrpaHcTBo abb paaMcure- 
«« arpararoa nog Ranoiou aBroMo6nm< 



Pmc. 4.39. flOABBCMa Ha abomhux punarax 


Ecah Pbiiarii Ta«oA noaeecHH 6yay huotb 
oflMHaKOByio AflHMy, to ppm BepiMKanbHwx ne 
peMeiueHHBx Koneca ero pa3san «e OypeT ms- 
ueHSTbCii. OflHaKO npn RpeHe Ry3osa Ma noao- 
POTe BMeuiHee, 6onee HorpymeHHoe Roneco. 
6 vabt HatuioHRTbcn nop yrnoM, paBHbiM yrny 
HpeHa, a 3ro Moxrei npuBecra k HapyuieHMo 
yClDMHHBOCTH flOSTOMy OfibWMO B6PXHHA pbl- 
tar Aeaaior Ropose HiunHero. flpM TaROA rohct- 
pyKuuH noaaeCHM BepiMKaab.ioe nepeMeiueMMe 
Honeca M3MeHser yron paaaana. ho np« noao. 
porax noBbmiaerco ycTOMHuaocTb, notoMy no 
6oaee HarpyxreHMoe Roneco pacnonaraarcn 
BepTHRaribHo r aopowHoA noeepxHOCTM 
m MMeer nynuee cnenneHHe c AoporoA. 

rioAaecHH mb ABOMHwx pbisarax coape- 

MeHHbix a 8 T 0 M 06 MnaM mmcio: ne iorbho pa3- 
Hyio AAMHy pbisaroa, ho m hbk/ioh pbisaroB 
a ropH30HianbiioA tuiochoctm (phc. 4.40). 

HoABecKa c raKOA reoMerpMeA aaar B03 
MowHocib M36eiRaTb -KneaKOB- Ryaoaa npn 
TOPMOMBMUM H MHTBHCMBHOM pB3T0Me. OObl'I- 
HO C 3T0A UeribKI HaRflOHHIOT OCH. C nOMOUlblO 
ROTOpbix ocymecrenaeitB HpenneHMe noABec- 
KH R My30By H OIHOCMTeAbMO Koropwx nosopa 
HMBaioicfl pbi'iarw. 

K HBAOcraTRaM raxoro rnna noAaecRM cne- 
A>ei othbcth to. hto o«a aanxMaei aoboabho 
MHoro MecTa no uihpmhb aaiOMoCwnfl. a 3T0 
co3AaeT onpeAGneMMbie cpotrmoctm a pa3Me 
lABHMH nonepe-mo pacnonoiReMHoroonnoaoro 
arperaTa. CcAsac MMorne MOHCTpymopbi mc- 
noiiujyioT a raHMx nonoecKax noaopoiMbia 
uAnOu c BwibUioA apmhoA aepxHero phwara 
l6onbuie paAMyca KOOeca), no iloaaonHei yae 
RMSHib npoopaMciao Ana pa 3 MeuioiiMii obi. 
raienn u ropoShm nepeaas ( pM c 4.41), 
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B nocnaflpee apeW” ace 'tamo BMecro paaflBoopHbu phmmmi pwiaroo Hcnontsvwmi pworp, 
i oftoauiioK iJkiomiii Boaee flnpppao iactb ta«oro pw-iara Kpenmca » Kyaoay popes anacneiabie 
arynuM. oflnaaooiupe xopouieA neMn<t>Hfly>omoA cnocoCMOCTbio, pro paer Boaixoippocn, i^en- 
maun raOKTb aafipaiiMp nepeaaiouiMecB pa pysoa. u a to *e apewa «c- npopcxOflXT cyuiectBen 
nor o H3MeneM«» nonomemm noneca. 

B iia'iociae ynpynix sneMepioB nonaeooK pa abohmmx pwaarax Moryi npMMewm>ra npywppw, 
iopcmomw. npeaiwarMPecHMe a rMAPonpeBMaTMPecKpe yctpoBcrea. 

nOflBECKA MAK-OEPCOH 

nonoer.Ka Man Oepcoa [McPherson), ochobhum aneweMioM kotopom enywMT aMop'M3aroppao 
cioppa. aanoeicu P&3BMTHCM noaaecKM pa aboAmux nonepepaux puparax. mp HMeer ronbno cpp- 
ay oamp mum ABa nonepeppbix pbipara Ippc. 4.42). 

Cmm3v aMopitiaaropHaa ctoiiKa KpenaTcn « noaoporpoMy pynapy(pac 4.43), a caepxy — « 6pbi3 
roaimy Hyaoaa aatoMo6Hn«. 

npH noBopoie ynpaamieMbix Konec aMopiP3aToppan croApa noBopaPMBaerco BMecre c 3a 
npenneMHOfi pa pep npywppoA, pto rpefiyer nppMepeppn b aepxaep onopa noauipnaPKa Kaaepiw 
MAP CKOnawepps c mpskpm 3paHeppeM ipeppa. Baproabie npywapw. pacnonoweapbie BOKpyr 
3MoniP3aToppop cioAkh. o6bipao ycrapaBApaaorcn noa aenoropbiM yrnOM k ee oca. TanoA cno 
co6 vcraMOBKP o6ecneppB3er capwepae Benaapabi -noporoBoA wecTKOCiw- noAaecna. noraa 
cpanana npp pe6onbui»x BeptMManbMwx ycpnaax co ctopomm Koneca pe npopcxoAH' cwaTpn npy 
mmmsi. a 3aieM opa cutPMaerca aoaonbao pe3«o. 3m nosBOAHer ycipaapib penppqTpbie ouiyuie 
MPA npp ABMPieaPP no otpocprenbao pobpum aoporaM. rioAaec«a Max-Oepcoa o6ecnepaBaet pe- 
apaHPTeAbPoe, no cpaapepaio c nonaecHoa pa aboApwx puparax. p3Meaep«e pa3aana «onec npp 
px BepTMManbHOM nepewemeppp. 

K OCPOBMWM npepMyuiecreaw noABecKii Ma«-®epcoa cnBAyer ora ecru ip. mo o«a 3aapx*aei 
peoonbiuop o6bew p coapaer yflo6craa npp nonepeppOM paauemeppp canoBoro arperata, mo 
o6ycnoBnno ee wHponoe npnM8HeHne. 



Pmc 4.42 CxeMB nofleecKH MaH-OiepcoH 









Phi- 4 13 nepaAHRB no fl8 oc« a aaTOMoSHBR BA3-2109:1 _ wapoBaa onopa: 2 - crynvma: 

• T0PM03HPH flMCR; 4 _ 3amHTHMt> H 0 My>; 5 - noBopoTnuft Hynan; 6 —hhmhsh onopnan Haw 
" a 1 n W"“« ra "OABBOKM; 8 - 3au|MHbu) Homy., 9 - 6ycl«ep exams: 10 - aepxHBfl onopHM 
‘ ,3u,Ka: 11 - peav.Hoi.BiH saeMem eepmefl onopu; 12 - aamniHuS hob nan: 13 - nofliuHnuMH 
Btpvi.cH onopHi. 14 - LUIOK, 15 - onopa Byipepa cxarwB! 16 - leneOHOnviHOCaB ctOMna: 
l f ratiKa. 18 3HcueMipHK0BhiM 6o*tt, 19 — noBopoiHbiH Ky/ian: 20 — aa/i npHBOfltj nepea- 
H “° w '" oca 21 - saiiiMTHb..! MCOB mapMMpa; 22 - HapyrnnaA uiapMMp Bana; 23 - mhxhhh pbi- 
aai a - oroHNa c nonbiM noBoporxwM pusaroiv.; 6 - ctohho c uenwHOMeranaMHecKHM 
noaopoTnwM pi.isaroM 
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Pdi 4.44 CxcMa nonaecuH Ha npogonbHbix pbmarax 



MHOTO3BEHHblE nOflBECKH 

MHnro3BeHHHMH H33WBaioica noflaecKH, y Koiopbix noBopoiHufi »ynat< hum ciyndua Koneca co- 
ejiiHBiorcB c ny30BOM hb MeMee. new MerupbMB saeHbnMM. Ecnw y noABecHM c abohhmmh none 
penHbJMH pbftaraMH pa3AennTb 3 tm pbinarH wa orflenbHwe. ro nonyMincn npocteaujan MHoroaeeM- 
Haa noABBCHa. BnepBbie Hacromnyio WHoro3BBHMyio nepeAHioio nopoeciiy npHMBHM/ia OapMa 
Audi b 1995 r. na aBi 0 M 06 nne Audi A4. flea hmwhhx amoMnmieBbix pbisara HpenunnCb K noapaM 
HHKy nepe3 pe3HMOBbie BiynKH. a k noBopotnoMy pbisary — sepe3 oa«h wapoaoH uiapawp. Bepx 
Hue pbiuarn KpenHnvicb k ny/iany Hepe3 orpenbHbie uiapHMPbi. a H Hy30By nepea Biy/iKM. Tanan 
KOHCipyHUMa n03B0/!Hna ynysiuHTb xapa«TepnciHKH ynpaanneMocTH a ycTOHHHBOcni aBTOMoGw- 
ra. no cpaBHeHMio c noABecKoii Ha abohmmx pwiarax. 

H3MeHeHae ipopMbi pwuaroB MHoroaBeHHoii noABeciw aaei BO3M0WH0cib He ionbno aapbupoeatb 
npoctpaHCiBO Ann pa3MeweHHR arperaiOB aaroMOdunn urm mnepbep canona, ho h 3aAaearb menae- 
Mbie xapamepHCTHKH M3MBHeH«n paaBana umi kojich kobbc npn ABHweHHH Dpodecc paciera a ipex- 
uepHOro npoeKTMpoaaHHB KaiecTBBHMbix M>ioro3BeHHbix noABecoK He Mowei oSoimcb 6e3 npaue 
hchho coBpeMeHHbix KOMnwoiepos h nporpaMM. B nacronwee Bpevin MHorne BeAyuiae npoH3SOAvt- 
tbam aBiOMoSaneH Mcnonb3yroi a cbomx HOHcrpyHUHBX rawne Turibi noABecott icM, p«c. 4.25). 

nOflBECKM HA nPOflOJlbHblX PblHAPAX 

He3aBMCnwan nonaecua hb npoaonbHbix pbwarax (pac. 4.44) nonyiaeTCS npocibiM npucoeAHHe- 
HHeu Honeca k pbinary. pacnonoweMHOMy BAonb npoAonbHoii oca aBroM 06 nmi h uiapHHpHO 
saKpenneHHOMy h nyaoBy umi noAPaMHHHy ppyi hm kohuom. 

B KasectBe noAPaMHMHB sacTO ncnonb3yoTcn nonepe'mao Sanaa, npm.penneHHan n «y30 
By. BanHy mowho BwnonHHib B BHAe tpyfiw. B «oropou npoxoAHt topcmoh. rbmhouihAca 
ynpyrHM 3neMemoM noAaeo«M. noflaeciia nonynaetcs npocrou « KOMnaKTHOu h. npOMe toio, 
.HiiipeKtuBHO BocnpHHHMaei SOKOBbie yen- 
nun. Oha lacio npHMeHneiCB e na'iecise 3aA- 
noABecKH HeSo/ibunix aBroMo6nneH 

ipuc. 4.45), non pasMeuietiHM nopeeCHH noa 
nonoM coxpaHfleTcn BHyipemiee npocrpaMCT- 
bo 6aramuHHa. 

npii pafioie noaeecHM c npOAonbiibiMH pw 
naraMM noneca nepewemaiotcR napannenbHO 
npyr Apyiy w npamMHecMM ne npoucxoAHT H3- 
MeueuMfl yrna pa38ana. npw npoxoiKneHHH no 
Boporoa, noneca uaKfiounioTCR noa ymoM. 
paaMbiM HpeHy nysoBa. Tawov* nannon ppuboahi 
h HenoiopoMy yuaiibU/enHio ch me cuenneHnn 
HOIIBC c aoporoH, 



Phc, 4.45. ABi0M06nnb Peugeot 206 c neia 

BMCHMOH TOPCMOHMOM 33 AHC-H nOABBCHOH 
hb npOAOnbHtax pumarax 
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Pmc 4.46. 3apHns nopBecna aoTOMo6Hna Audi A2 c topchohhok 6annoP 
nOABECKM C TOPCMOHHOM BAJ1KOH 

nonoecKa c iopcmomhoh GannoP (D»c 4.461 aecbMa noxowa «a nopBecny ia npoponbHwx pbwarax. 
c teM OTnHHHfiM. no pbtMani Me coepnHntoir.n ujapHupHo c Gannon, a cocraanfltoi c Hen eannoe 
ucnoe. Banna HpenHTcn n nyaoay we wecino. a uiapHMpho (oGbiHno nepe3 anacmsHwe BTynnn). 
Banna npepcTaanner co6oh nonyio noHcrpynuHio. wecinyio wa narn6, no noparmieyio «a npyne- 
"ue no no3Bonne> nonecaw flanraibCB BBepx m bmus. HeaaBncnMO apyr oi ppyra. ripa stom 
necTHOOTb Ganna b nonepesMOM HanpaoneHHH ponmna GbiTb pocTaroMHOP, noGbi paccroflMMe 
Mexnay noneoaMH Gbino nocTORHHbiM B naneciBe ocHOBHoro ynpyroro aneMeHia a TBKHX nopBec- 
nax name Bcero nononbayioTCB npywHMw. 

noaeecna c topcmohhoP 6an»on. nosBMBuiaocfl a 1970-e rr.. cePnac uinpono npHMeHneicn a nanecr 
Be 3aflMen nopaeewi hb GanbiuMHcrae nepepHenpMBoptibiK aBioMoGixnen Manoro n cpepHero nnaccoe. 

noflsecno r. topchohhoh 6annoP aaMHMaeT npoMewyroiHoe nonoweHne Mewpy 3aa«CMHbiMM 
M MeaaBMCMMbiMn nopBecnaMM. K npenMymecTBaM TanoP nopaecnii cneayet oTHeoni MeBwconyio 
CTOMMOCTb M VflOOCTBO MOHtawa B npoUBCCB npOM3BOflCTBa. 

PErynMpyEMbiE hoabeckm 

Kyaoa aBiQMoGnmi c oGwimoP nopsecnop onycHaore* no Mepe jarpvmeHHocrH aaroMoGunfl. ripn 
3tom vnpyme ane«eH.». nopBecn.1 cwnMamren » paGoraor o ranon. coctoumhm. no C"».aer 
nnaanocrb «opa. KpoMe loro MSMenneTcn nonowenne itap h Mower HapyuiPTbCB ynpaannaMOCib 
BBT0M0Gnn». Ann roro noGbi nonaepiKHBaru ypoaenb nona nyaoaa nocronMMbiM, mbsbbmchmo or 
3arpyann aatOMOfiMriB, a noHcrpymwH nopeecnM Macro MCnonbayoi riHeeMarnnecnHe ynpyrne 
aneMenTbi, no.opue nopnannaaorcn eoapyxoM or cneunanbaoru noMnpeccopa. CncreMb. pervm.- 
OOBMM voootm nona nyaoaa oGbinno yciaMaanMaaorcn «a poporMe h oonbujiie Mopenn pnn iickwo 
xennH BO3M0WHOCTM npoiepaMMR 3arpyweHHoro aU'OMoGnnn 
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Put 4.47 3aflHBB nMBBMaiMHGCKaB noaaecKa aBioM 06 HHfl New Range Royer a bms 

c3 aaM: 6 — BMfl cnepe«n; 1 — Kpennemw ncwpaMHMKa: 2 — npaBbiil n»eBMo6annon: 3 — npa- 
aun HW.HMH nBOftHOA pewar, 4 - CTaCHimaarop nonepeMWOA yciOHlBBOCW 5 - nee** nwWMO- 
GannoH; 6 - /leanM mhmhhA aboAhom pw-a.; 7 - aaflM.<» coeflBHHTenfcHa* w.ana~; 8 - npaaaa 
3aflH«B ciyrmua: 9 - npaBuA aMoprxaarop; 10 - npasaA aeP'HHi, bboRhoA P»nan 11 - nm# 
aMop.HMtop; 12 - XOMnpeccop; 13 - mbm eiym.ua: 14 - nee*- Ptwar t=> - "Been. 

bbpmwA ubobhob p»xa. : 16 - iw*u» aaflHxH flanmx awooru, 17 — noaeaMM..«. 18 npft 
8t... 38BHMH paiMHK awcoiw, 19 — npaewA pwxar 
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Pmc. 4.48. 3apHRR noABCCNa a8TOMo6aan Audi Ailroad. 8 Kasecrae ynpyrnx aneiweHToa 
McnoiibjytoTcR dHeBMaTHseciiMe aneMOHTw pynaBHoro Tuna 

CncieM* BbipaBHMBaHBB ny3oaa noi'MeHRioi payx bmpob. Ohm Moryi cpafiaruBaib cpaBHM- 
renbHp MeaneHHo. ocofieHHO pnfl peiynMpoBHii craiMMecMpro nonowenHR a 38bmcmmoctm ot na- 
ipyaMH. mpm AoctaioHHo 6bicTpo ana pearvipoBBHHB Ha nepexoflHbie npoueccbi ao apeMB pBHme- 
HMB. npocreHume, MeaneHHo pa6otaiowMe CMoieMW. ynpaanmorcn BopMterieM m owaTbiA 803pyx 
B HM> nocrynaei or sneKiponpMaopHoro KOMnpecuopa sepea xnanaH. c noMPuibio Horoporo mo*- 
ho noaKanaTb cMcreMy mrm cOpocim. b neii paaneHMe. Bonee aoporne h cnownwe vciponctBa pa- 
6oTaioj nonMOCTbto asroMaTMHocKM. h npM 3TOM HcnoabayiOTCR pbthmkh Bbicoibt Kyaoaa. ycrpOM- 
OTBa Ann pery/mpoBKM bmcotm H mctohhmk 3HBprHH flan npoeepeHHR perynHpoBKH. 

A 8 T 0 M 06 nnb New Range Rover MMeer nepepHioio H aapnioio nHeBMaiHHecHMe nopBBCHM 
(Pmc. 4 . 47 ). cHa6*atouiMecfl cwaibiM Boapyxoxi oi HeOonbiporo MOMnpeccopa c 3ne«rponpHBO- 
AOM Ka*Aoe Koneco o6opyposaHO paiHHKOM Bbicorw nap ypoBHeM aoporM, PaGOToA hoabbchm 
ynpaanoer cneuManbHbiR MMMponpoueccop c nOMOUURO CMCieMw xnanaHoa. 

TanaB HOMcroymiMB nopBeciiH «e TOnbHO 06ecneMHaaei nocronucTBO ypoBHa Ky30Ba HG33BB■ 
CMO ot 3arpy3KH bbtqmoGmpr. ho m aaioMarHiecMH HaMeHoet aopo*hw« npoceet e 3aBHCMM0cnt 
ot CMOPOCTM A3HweHHB bbtomoGhpr. MiiKponpopeccop T3H*e ynpaBHRer paBneHMeM eoaayxa 
a OTpenbHbix nHBBMaTHHecHMx aneMeHTax nopBCCMH. ynyiuiaR noaepeHMe 3 BT 0 M 06 MBR na pa3- 
PMMHWX poporax. 

B Haciooutee bpbmr nHeBMaiHHecMMe noaaecHM c HinorpMpoaaHHbiM peryiiMpoBanneM ycra- 
HBBPMBaioTcR ..a He.ioTopbn aBTOMoBM/iRX Mercedes. Audi ipmc. 4.48) h pp. 

AHTMBHblE nOflBECKH 

noppepmaHtiB nocrottHciBa vpobhr nv30aa oGecneHMeaiot ne tonbKO nHeBMaiMHecKMe, ho m rep 
ponHeaMarMtecKMe nopeecKM. B TeneHHe mhotmx tot <1»<pm 3 Citroen 06 opvpoaana cboh aaroMO 
Ohiim rMpponHeBMaiMHecMOM nopBecKoiippR oeecnetenuR noctoRHHOro vpobhr nona Kyaoaa m m3- 
MeneHMR popo*Horo npocBera no MenaHMio sopHiene. CefWac MHon.e 4 ...PMU 1 3aHMMaioTCR 
P83pa6oi«o.t BMTMBHOft nopaecnM. B Hpeane 3 kthbh 8R nopBecKa oGecneRMBaoi c ophoA <m> 
POmw ac«3Mo*Moctb nepeMeuietiMR Honec no rpaetcropHRM KonHpyioutHM popuMHbie nepoaHO- 
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Pac. 4.49. THAPonHeBMaTHHecKR noABecKa Hydroactive aBroMo6xan Citroen C5 Mower M3- 
MeHBTb crenOHb BieCTKOCTH H R034>l)lHUMeHT flerancpBpOBaHBn B COOTBeTCIBMH C ycnOBMBMM 
AB«meHM»: 1 — BHierpapoaaHHbin y3en niAporpoHiiK: 2 — ctobkb nepeA»eii noflBecaa; 3 — ne- 
peAHMii perynmop wecraocra; 4 — nepeflaan anempoHMuM A 3 THMR nonoMBHHtt; 5 — 38 AHHe rap- 
pomieBMairweCKMe uanaHflpbi; 6 — 3Bahhm perynarop wecTaocra; 7 — aaflHan anearpoaHbiA 
AarHMM nonoweHan; 8 — 6no« ynpasneMMa; 9 — flaiMatt nonomeaan pyneBoro noneca: 10 — pe- 
3epayap am mhakocth raflpocacreMbi; 11 — neaana -ra3a-a ropM03a 


era. a c flpyroA — coxpaHaeT ypoaenb nona Hy 3 oBa. ripofineMa cociom b ion. aro ana pa6ona ra- 
KOM noABecHH HeofixoflBMO 3apaHee OLieHnBatb RBAHSH6 a semiiHHy HepoBHOctea nepea aero 
M06nneM. noroMy hto rno6aa MexaHaaecKaa chctbmb xapaHTepB3yerce 3ana3flbiBaaaeM caoero 
cpaOBTbiBaHiiB. CymecTBytomMe Ha ceroAMBuiaaa AeHb 3KcnepaMeHTa/ibHbie cacreMW odecnena- 
aaioT nocToaimyio OLteaxy Harpy3«a npaxoflameaca na nawfloe Koneco. a npa ee yBeJiaseaaa 
(aanpaMep, ao'fla aoneco Hae3waeT aa npenarciBae) raApaB/ianecMaa uanaapp npanoAaaMaei 
Koneco, a npa yMeHbmeMaa Harpy 3 rta onycaaer. DrApaBnaseCKae cacreMW, acnonb 3 yeMWe 
a raaax noABecaax, rpeOyior 6 anbiuoa mowhocth npasofla (onono 10 «Btl a ae Moryr 6btrb peao 
MeaflOBaHU flint uiapoaoro npaMeMeaBB. no apaaHea Mepe a aacionutee apeMn, KpoMe roro, 
npeuaaaoMHbie raflpaanasecKae yanw ctobt flpporo, a npa BWKOfle ax H 3 cipon noflaecaa no/wo- 
ctbto repoei pa6orocnoco6HocTB. 

tPapMB Citroen npa coaflaaaa cacrextbi Hydractive nouina no ApyroMy nyrn. Bitecfl a3MeaeHaa 
B CBOO r HflponHeBMatH'iecuyio noflaecay (pac. 4 . 49 ). 

noflaecaa 6bina flonoimeaa flByMB raflpanMeBMaTMaecaaMa ynpyraxia aneMearaMa. Bano 
aeHHWMa B aoMtypbi ynpaBneaatt nepeflaea a aaflaea noasecon. cadeMOa ananaaoB. yiioaonae 
Mbix MaHponpoueccopoM. aoropbm xioiaei a3Meaaib aaa weciHOcru ynpyrax aneMeaioe. raa a aMOD 
raaapyicnuae caaiicraa (nyteM aaMehenaa npoxoflawx ceaeaaA ananaaoB). 

®bpmb Citroen pa3pa6oiarta raioae cacreMy Activa, a aotopoii acnotib3yiorcn nea rappae™ 
aecaar uanaHflpa. pacnonoweMMbix noflaaroMa/ia a nporiiBononowabix -yrnax- aBioxtooa/in mb- 
WAV RV3OB0M a noflBecaoa. CacreMa awcoaoro flaoneana orpaMaaaBaei apen byjoaa flo 0 . 5 ' aro 
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Phc. 4.50 Akthbhbr noABecaa aBTOM06M/>H Mercedes 




m« BOflarena aoodme HeoiflyraMo, 3anac a 0.5° flocraToneH Ann npeflOTBpauteHaa pucaaHHIi 
aatoMoeanq. odecne-HBan. npamatecKa aepTHna/ibHoe nonoweHHe ayaoBB. aoraa 3BtoMo6anb 
flBMwercn Ma noBopore. 3ro rapaatMpyer BepTaaanbHoe nonoweHHe Honec h xopomyio yciofi- 

HHBOCTb. 

B 1999 r. KoMnaHHS Mercedes coaaana cncreMy ABC (Active Body Control - aKtuBHbri koht. 
ponb nonoweHHB Hy3oaai. Ochobhmmm aneMemaMM noflBecaa Iphc. 4,50| b urofl cwcreMe nann- 
O'CB cneunansMb-e aMoptHaaropHue ctohkh, b KOTopbix npyw.iHa aaxoflHTcn b minwiape. » -a 
npywMHy Mower BoaneftcrBOBaib nopweHb. nepeMeutaeMbiA AaBnemieM waflaocta ot m/tpaami. 
lecHoro aacoca m aByj raflpoaKayMynmopoa, 

runpaaiiHMecKao cncieMa padoraer napannenbHo c npywaaon m o6bwHb.M aMopiMaaropoM. 
noarowy npa Bb.xofle na crpon aiod cacreMb, coxpaHnerca aoaMowMOCTb flBnweHHn aaroModam., 
CHcrewa ABC «e ycrpaaner nonaocrbio HO/iedaHMH Hyaoaa. aoorpaHHHMBaer aacrory. Oarped- 
neane flononamenbaoH SHepraa orpamnteao «o 3 kBt. ynpaaneaae noflaecHoa ocymecranaercs 
c noMoutbio nay, MaKponpopeccopoa. nonyaaouta. caraanb, or 13 ast-h-ob. taKax noflaecaa 
noaaonaei oraaaatbCT or CTaSanasaropoa nonepeaHOH ycroaHaaocTH. a H3MeaeHH6 wecr-ocra 
ynoyra, aneweaiOB fleet B03Mowaocrb 3HaSHrenbHO orpaaHMMBarb Kpei. ayaoBa mo nonowa- 
renbHO emitter iia ycionaaBOcn. « ynpaBnneuoctb aBtoModans. 


OCOEEHHOCTH flOflBECOK rpV30BblX ABTOMOBM/1EH 


6 °‘““ umc ' ea 'WWO asroModanen. npapenoa « aaiodycoa npaMenBOrcs 
saencHMue noaeccHH aa npoaonbabix nortysruwnTMNecKMX imc.oab/x peccopaxipMc. 4.511 B rpy- 
toabt. asTOMOdanax h aerodyne, aarpv3«a aa aaaaaa moct Mower wearo-c. a BHBaarenbHbtx 
npeaenax a 338HCH M octa or wacCb, nepeaosHMOrO rpyaa a aonaaeciBa narcawapos. floaroMy 
peccopaan noflaecaa aaflaero wocra, noMMMO ocaoaaoa peccopbt coflepwa. flononaarertbavio - 
noflpeccopaaa, Ocaoaaaa peccopa cpeaaea aac,b«a -pen,oca c noMOUtbK) cneuaanb-b,. 
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Puc 4.51. 3aAHnn peccopHan noABecHa rpyaoaoro aBroMo6H/ia: 1 — yuiKO peccopbi: 
2 — peaMHOBao BTynna: 3 — KpoHuiTeiiH: 4 — ary/wa; 5 — 6o/it; 6 — uiaMia; 7 - nanem 
8 — pe3MHoabie Biy/iKu: 9 — manSa npywHHHaa; 10 — raiina; 11 — HpoHiuieiw; 12 — aiyn«a 
pe3HHOaan; 13 — Bry/ma: 14 — nnacTMHa cepbrn; 15 — 6onr; 16 — xOMyi; 17 — KopeHHOii AMCC 
18 — ahctw peccopbi: 19 — flpnonHHTe/ibHan peccopa; 20 — cipaMBHKa; 21 — HawiapHa, 
22 — aapHHH moci; 23 — aMopmaaTop: 24 — peamioBan noAyuina; 25 — noHmepoH paMw 

xowyioB — cipaMBHOK — k 6anKe Mocia. KoHUbi peccopbi Hpenaico h paMe aBioMo6umi no- 
cpeaciBOM cneuMaabHbix KpoHWteHHOB. nocao/ibKy anrna peccopbi npM ee nporn6e H3MeHoeTCR. 
oahh H3 kohuob peccopbi ponweH HMetb BoantomHoetb npoAO/ibHoro nepeweiueHHB oiMocmenbMO 
paMbi. C siofi ueiibio npMMBHnioi cneunanbMbie HponuueiiMbi c «aiaiouie<icfl cepbroii CKO/ib38iune 
h anacTBMHwe onopbi, 

noApeccopHHM BMeei MeHbuiee hhciio hhciob. mcm ocHOBHan peccopa, B cpeflneii lacin oh ran¬ 
ine KpenwiCH K 6a/me Mocia, oShhho caepxy ochobhoH peccopbi, a era hohliu He Hpenmco k paMe 
Ha paMe, HanpoiwB nnocKHx kohuob noapeccopHHna. yciaHaB/iMBaioT ynopHbie KpOHlbreflHw. Kot 
aa asioMo6Hnb He HarpyweH. pafioraei TOJibKO ocHOBHan peccopa flPM onpepeneHHOH Harpy3ne 
ocHOBHao peccopa nporH6aerc>i tok. hto hohuh noapeccopHHna ynapaiotCH a HpOHiurefiHbi, h pec 
copw naHHHaioi pafloratb coBMecmo. npu 3 tom cyMMapHas mecTHOCtb noABecHH yBe/iHHHBaeTCB. 

B noABecHe coepeweHHbix rpyaoBbix aBT 0 M 06 H/ieH, npHuenoB. no/iynpHuenoo h aBTOpycoa 
sacra npHMeHBeicn nHeBMaraMecnan noasecKa. riiieaMonoABecKa nerse peccopHort, ofiecneMH 
Baer Ponee Bbiconyio niiaaHocib xofla h aaei bo3mowiio cn> peryniipoeatb paccioBime or rpyao 
boh imaTiJiopMbi huh nona nyaoea ao noaepxHOCtH Aopom. 3 to ocoPshho aamiio nnn rpy30Bbix 
aBTOMoOHnen. rfle HeoSxoAHMo o6nerMHTb npouecc norpy3K>i-pa3rpy3HH aaiOMo6Miwi y nanpy 
COB, CK/iaACHHx noMeiuemiH « i. n. HeHoiopbie aBT 0 M 06 HHM Hweioi cneunaiibHi>ie nynbTU ynpaB 
iibhhb aim pery/iHpoBKii abicoibi rpyaosoii n/ianpopMH npu naxomAemiH BOAHiena bhb aa"OMO 
6 miib nHeBMaiHsecHan rioABeCKa aaioOycoB (pac 4.521 oSecneiMBaei nocraHHcrao vpobhh 
nona one 33BMCMMOCIH or KomiHecraa naccaKiiipoa. mo yBe/iHHMBaer homiPOpt h fleaonacHocib 
npn hx nocapKe h BwcaAKe. KOHcipyHUH" nHeBMa/H'ieCHHx noAaecoK HeKOTopwx aBioeycos aaei 
BOjMowHoctb AorionmiienbHO noHHmaib ypoaeiib none hb ocianoBKax, 
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Pac. 4.52. nweBMaiMMecMafl noAaecKa 
aaro6yca 



Pac. 4.53. EanaacapMan noflaecaa 


Ecna coceaaae moctu MHoroocHoro rpy30Boro aBTOMoSann, npauena ana nonynpayena pac- 
nonoweaw 6na3ao apyr or npyra, Mowei npaMeastbcn 6anaacnpaan noaaecaa (pac. 4-53). ripa 
rauax noABecaax moctu aaiaorcfl aa coeflaaeHhbix c hhmh a c peccopflMM 6anaacapHbix pwaa- 
rax. npa 3iom peccopbi BocnpaaaMaior ronbao cany iswocra aaroMofiana, a mroBaa a ropM03- 
aaa carna. a raame peaaTHBHua a iopiao3HOa MOMeHTw nepeaaoTcs* ronaaioiUHMB a peaataBHbi- 
»'" unaaraMB. Coceaaae Moctbi onapawico Ha aoaybi o6max peccop. a peccopbi cpepHea aacTbio 
apenarcq k crynauaM, aoropbie Moryi noBopaaaBaibca oTaocarenbHo oca eanaacapa aaapen- 
neaaoa aa paiae. 


§28 

MOCTfal 


Moctw aBTOMOfians cnywar nnu noflaepwaaHn paMw a ayaosa a nepeaaiH or aax aa noneca Bap 
raaanbHoA aarpyaaa. a raawe Ann nepepana or aonec aa paiay (ay30B) TonaaKwax, 
topxioaHbix a eoaoBbix ycanaii. 

Ha pac. 4.54 npaBeaeaa anaccaijiaHauaq moctob. 

B 3aaacaMocra or rana ycraaaBaaaaeMbtx aonec moctw noppaape/miorca aa Bepymae, vnpa- 
BJineMbie. aoM6MHapoaaHabie (seayiuae a ynpaenneMbie oaHOBpexieHHo) a noaflepwaBaioujae. 

Beaywaa moct (pac. 4.55) npeflaasHaseH ana nepepaaa aa paMy (ay30BI ronaaiouiax ycanaO 
OT Bepyuiax aonec. a npa looMOjaeaaa — ropM 03 Hbix ycanafi. 
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Pac. 4,55. Bepyipaa ncpepMSM MOCI BBTOMOGa/lfl 4x4 


Bepyipafl moct npn 3aBncnMOH nopbecae npepctaBnneT coOoa mecrayio nycrorenyio Ganay, »a 
KOHuax aoropoa mb nOAUianaaaax ycraMoaneHbi crynapbi Bepyipax aonec, a BHyrpri paaMeuieau 
rnaBHan nepepasa, parMiepeapaan a nonyoca, 

Beflywan moct npn ae3asaCHMon nopaecae BbinonHSetc» pa3pe3HbiM, npa stom Kaprep 
rnaBHOii nepepasa aaapennRercfi aa paMe. a nonyoca Bbinomimorcfl aasaiouiMMMCR. 

Sanaa Hepa3pe3Hbi> moctob oaBacaMan nopaecaai BunonanioTCfl pa3beMHbiMa a HeparbeM- 
HbiMH, a no cnoco6y a3roTOBneaan — ujTBMnoBBHHbiMa ana narwMn. Pa3beMHan Ganna MMeei no- 
nepeHHbift pa3beM no aaprepy r/iaSHOa nepepasa a coctoiit B3p8yx sacteH. coepaaewibix Gomawa. 

Kaprep pajbeMMoro Bepyipero Moaa oGwsho omaBaor aa iiobhoto syryaa. Kaprep cocroar aa pay* 
coepaHeiwbix Merapy cofioit sacrea. aMeiouiax paaaeM a npoponbaors aepraaanbaoS nnocaocTa. OGe 
sacra aaprepa aMeior ropnoBaaw. B soropbix 3anpeccoBa»bi a aaKpenneaw cranbabre rpyOsarwe ko 
rnyxa ncwyocea. K imm npaBapeaw onopawe nnomapna ynpyrax anexiearoB a ijrnaapbi pirn apenneaao 
onopatjx pmckob nonecaux ropMoaawx MexaHa3M0B, Pa3b€Mabie aepyipae moctw npaMeaRtorcn aa 
neraoabrx aaroMoGann*. a ranwe aa rpyaoewx aeroMoGamix Manoii a cpcpaeit rpy3onopbeMaocra 
Kaprep aepa3beMMoro ipraMnoaosao-CBapaoro BBpyipero Mocia (rana Gaaprno) ewnonaner 
cs a aape uenbaoa Ganaa c pa3BBtoa ueatpanbMoa aacrbio a propMe aonbpa. Sanaa aMeer rpyG 
satoe ceseaae a cocroar a3 psyx urraMnooaaabix cranbawx nonoBaa. ceapeHHbix b npopoirbaod 
nnocaocra. Cpepann sacrb Ganaa Mocia npepaaaaaseaa pnn ycraaoBaa aaprepa rnaaHOa nepe 
pasa a pactnfioDeHuaana, K Ganne Mocra npaBapeaw orropawe sau/an npyiaan nopaecaa, itmaauw 
pnn npennenan onopHtax pacaoa ropMoaawx wexaan3MOB a npoauneHabi apenneaan peranei* 
nopaecaa. Hepa3beuabie wraMnoBOsao-CBapabie aepyipae wocibi nonysana pacnpocTpaaenae 
Ma neraoahix auroMoGnnnx a rpyaoabJx aaroMoGannx Manoa a cpepaea rpy3onopbeMMOcra. 3ta 
MOCTbi npa HeoGxopaMoa nposaocra a wecraocra no cpaBHeaaio c nepaabeMnuMM MocraMa 
aMeior Meabuiae Maccy a croaMoctb aaroroanenan. a raawe oaa ypoGaee npa peMoare a peryna 
poaae rnasaoa nepepasa. 
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Pmc 4.56- HepaavoMMWft moct rpy3onoro aoroMo6Mnn 




Hepa3beMHwii nmoii BeayuiHM moct (puc 4.56) naioraenmia-ot «3 KOBKQTO nyryHa unit craftMi 
6aima Mocia HMeer npnMoyronbMoe ceseHMe. B nonyoceaue pyxaBa 3anpeccoBbiBaioTC» rpy- 
6w H3 nernpoBaHHO* cta/m. Ha HOHiiax Koiopwx ycraHasnHsaioi ciynHUbl Konec. OnaHuw npea- 
Ha3H3H(?Hu ann xpenneHra onopHwx amckob topM03Hbi> MexaHHBMOB. HepaabeMMue nxibie ae- 
AyiUHB moct™ nony'iHUH npHMexeHxe xa rpy30Btj» aOTOMofixnax 6o/ibWO» rpysonoflbeMMOCTH. 
TaHMB MDCTM 06/iapaiOT bwcokoh wecTHOCTbio » npoHHOCTbio. MO HMeiOT 6o/ibuiyio Maccy m ra6a- 

PHTbl. 













HepaaveiMiibte acayuiwe mooiw Oonee yAOflnbi a oOonyiKMaaHMH. mom paaMMHMO 
■ h A"» Aocxvna h inaBMOK nepejiaMe H /wclHlicooHiiMany ho ipeOyeics cnnwaib moot cae 

IOMOCM/IR. 

ynpnnnneMbiM loObiMMO neoeflHHft) mocx (pac. 4.57) npeflciaamieT C060S fanny, a koxopom 
•'8 uiapMiipa* yctaHOBiiOHM noBopoiiiue uaxHfcbi h coflAMHMxenbHbie a/ieMOHlw. Ooiobqm ynpae 
meMoro Mocta Momex cnywiiTb weciHan luiawnoBaHtiaa 6an«a .inn noapaMHUK. 

KoM6HHHpoaaHHbiM moct (pMC. 4.58) BbtnonHBei xpyHHUHH nenvuiero ti viipaanaoMoro 
MOCTOB, npHMOMneTcs. Haa npaawio, a Kasecxae nepeflNHX moctob nepanHenpuBOfliibn nexxo 
BWX aBiOMQ6«neii Ha noxiHonpMBOAHbix aai 0 M 06 imsx am. pewe. b KanociBO npoMO«yxoMHbix 
v» 3BAHHX Mocioa. H nonyoceaoMy Howyxy homOhhhpobbhhoxo Mocxa npuHpennaioT uiapoBvxi 
onopy. ila Hoxopofi aMeioico uiKaopHeBbie nanbUbi Ha nocneoHMi yciaHaamiBaioi noBopoiHbie 
MynaHM manipbi). BayipH wapoBwx onop h noBopotHbix aynaKOB naxoflaTca KapAamiuix uiapMHD 
IpasHbix yrnoBbix cHopocxeti), «epea KoiopbiH ucyuiecTanoeicn npMBOA «a aeavuixe u ynpaB/io 
eMbie noxieca. 

nonnepwHBa»mMH moci npeflHaaHaMeH xoiihKO ana xiepeAaMM BepiHKanbMOH Haxpy-jKH 
H iopM03Hwx ycwiMi) or paMu (Ky3oaa) k KonecaM aaiOMo6Hnn Oh ripencraannex coOoh 6amy, 
no KOHuaM koxopom Ha nopuiHnHHHax vcraHoaneHbi cxynimw nonec. noAOepmiiBaiomHe uocibi 
npHMeHatOT Ha npnuenax m nonynpixpenax. a lanaie Ha nepeAHenpMBOAHbix nexHOBbix aBXOMoen 
nnx (cm. pMC. 4.46). 



Pwc.4.58. KoM6MHMpoaahHbJH mocx 







r n a b a 



Pyneaoe vnpaBneMne wanti- 

0TCT QflHOM M3 BamHBHUIMX 

cwctgm ynpaanBHHM aaro- 
Mo6H/ieM, McnonbayeTcn 

BOflMTe/UJM nOCTOHMMO OpH 

flBMweHMM. oKaawaaeT cy 

uiecraeMMoe anwHHMe Ha 6 e 3 - 
onacHoctb aa«>«eHm> m /tom- 
/mewocTfc BOflmenR. Ochob- 
Moe na3MaseHMe py/ieeoro 
vnpaaoeHiio — o6ecnesn- 
aan. M3M6H6HM6 ManpaHne- 

MMR PBMWeHMB. 


Py/ieBoe 

ynpaB/ieHne 


§29 


HA3HAHEHME PyBEBOrO yflPAB/lEHMH. 
CnOCOBbl nOBOPOTA ABTOMOBH/Ifl 


riocKO/ibKy opraH ynpaaneHHB — pyneaoe noneco — nociOBHHO Naxopincs a pyKax BOflmera, oho 
"a coapeMeHHbK aaTOMo6Hira* BbinonHBei laHMG MHipopManHOHHyio ipyHKUHio — no ycunHBM, BH6pa- 
uhom na pyneaoM Konece nponcxoam nepepasa Boamenio nH(«pManHK o cociobhhh popormoro no- 
Kpwnm. MarpyweHHOcrM KOHiaxra nonec cpoporod. 

Pyneaoe ynpaanenne aBiOMOBHnn aonwHo oOecneHHBaib oiuyuiaeMyio aoameneM cBB3b 
weway yrnou noBopora pyneBoro Honeca h ..anpaeneHMeM asHweMnn aBi 0 M 06 nnn. oSnapaib 
BbicoHon HaaemHOCTbio. ycMma. HeofixoaHMbie ana ynpaaneHHB. He aonWHbi npHBOpmb h noebi- 
meHHOfi yioMBBeMociH aopHiens h b tome bpgmb ponwHbi MHipopMHpoBaib ero o cociobhhh koh- 
ia«ia ynpaanseMwx Honec c aoporod (oeecneMHBaib -nyBciBO aopora-]. Oi pyneBoro ynpaaneHHB 
•iaoHCHi MMHMManbHbiM paanyc noaopoia asiOMoOHno Ha orpaHHieMHwx nnowaaBi, KoHcipyH- 
HHB py/iBBoro ynpaBneHHB ne aoimwa nepeaaBaib yaapMbie narpyaHH ot MepoBHOcre* aoporii Ha 
Pvhh seamens. 

Bee nepeHMcneHHbte Bbnae ipeeosaHHB ysmbisaiorcfl npn n pobhih poaaHHH pyneBoro ynpaa- 

M3Mbhhtb HanpaaneHiie «b»««h»b aBro«o6Hno mo*hho payMB paannsHbiMH cnocoBaMH; 3a 
cier noaopoia nonec hoh 3BGHb6B aBioMoSwiB b ropH3omanbHOH nnocKOcm (HHHeMatwHecHHH 
cnocoOi win 33 CHGT coaaaiiHB Ha Honecax npaBoro h neeoro 6opta pa3nimnbix no BeriHHMHe huh 
no HanpaanenHio npoaonwibix cun (cHnoaofl onocoO) (dhc. 5,lr). 

Ann ynpaaneHHB 6onbuiH..ciBOM coapBMGHHbix aaiDMoSiineH npauGHBeiCB HHHeMaiMMeoo.0 
cnocoO. HOToptBH moihgt 6bitb peanHMBaii nyieu; 

— noaopoia ynpaBnBGMoii och (pnc. 5.1a): 

— noBapoTa ynpaBAfleMb** mojibc (pnc. 5.16), 

— noaopoia coHneHeHHwx aBBHbee (CHnaauaaHHB paMbi) ip»c. 5,1a). 
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floBOpor yfipaanaeMOfi och — 310 Han6onee crapwd M3 WBBCTHbW cnocoPoB ynpaanemiB Oh 
npuMGHHncB emc Ma /layxocHbix ryweawx noao3Kax. non tbhom cnocoBe ocb c Konecaua noBopa 
Hnaanacb OTHOcMreribHo uihbophh, ycraHOBneHHOro a uempe noaosKM. CMcreMa ynpasneHMB 
nonynanacb OHBHb npocron. ho ipe6oBaaa cnnbHOro cywenwi nepeaHeii Haem Ky3oaa an« nope 
"OTbiBaHHO ynpaanoeMbix Konec, ne ofiecneaMBana aeMnitmpoBaHMB yaapOB 01 HepoaHocren 
aopotH na opraHW ynpaBneHHB h npa npeaenbHwx yrnax noaopora och eosHMuana onacHoctb 
6ohoboco oopoHnabiBaHMB H3-3a yMeHbuieHHH nnoiuaau onopw aBroMotSanB. 

&nn nacTH'iHoro ycrpaHeHHH yK33aHHbix HeaocratHOB nwraiiHCB aaMeHHTb ynpaanweMyto ocb 
oAhhm nonecoM. yciaHOBneHHWM no ueHtpy aBT 0 M 06 Hmi (HanpnMep. aBTOMoOnUb K Benua 
(cm. pmc. 1.2) B Macrooiuee ape mb raHaa cxeMa noaopoTa ocianacb na AByx- m rpexHoneCHbix 
Tpancnopmbu cpeacraax. HoBopoi ynpaanBOMOM och coroflHB npiiMeHaeico TOmmo Ha npauenax 
npMMUMn ynpaBneHHB 3 a cier noaopoTa conneHeMHUx 3BeHbeo npHMeMBercB a cnyiae, xoraa 
Honeca TpaHcnopinoro cpeacraa hmoiot GonbUJMe paaMeptB M noeopot nawioro H3 hmx aaipyn 
neit. Hecyuiao cacteMa ipaHcnopiHoro cpeactBa coctomt m3 AByx Hacreit. h namaon m 3 Koropofi 
npMCoeaHHeHa nepeaHBB 11 3aaH«B och, 06e hbcih coeflHHeHu APyr c apvroM noaan*no c no«o 
uibio aepiHKanbHoro uikbophb. OmocMtenbHWM noaopor Hacrefi (.cwiaaMBaHMB- pBMbi huh mhoh 
necyuieH chcibmw) npoHCioanr c noMOmbk) rMApaamiMecKMi uMOMMapoa pyneaoro ynpaanennB 
M HeaociarKaM abhhoA cxomw othocmtcb hh3hbb toMMOCTb ynpaaneHHB npH bwcokm* chopoctrx 
rpyaHOCTb pajMewcHHB HyaoaoB nn.i naSHH Ha AByx noaaMMHbtx nactBx paMbi ycnoMHeHne 
ipaHCMHCCMH, B CBB3M c aa'iHbiH CP 0 C 06 pyneaoro ynpaBneHHB ho coBpeueHHbix aarowo 
6HIIBX npHMeHBeiCB peano. ochdbhbb cipepa iicnonb30BaHMB — THxoxoaMbie rpaHropw. aopow 
HO’OipOMTenbHwe MaimiMbi. cnepHa/ibHue Beaaexoaw h t, n, 

Hanpofibiuee pacnpocipaneHHO b HoHcpymiMM aBi 0 M 06 Hns nony-mno pyneaoc- ynpaaneHnec no 
bopoimwmh HonecaMH. B aioM uiynae Haxaoe ynpaanneMoe Koneco MO*er noBOpanHBaibCB b t opm 
3OHIMUH0H njHXKOcnt omocmenbHO co6ciBeHi«ul och noaopora. fl™ cHH.poHHiamiH noaopora 
npaaoro 11 nesoi 0 aoneca oaiion och ohh co»3ohw mapmipHuM MexanMiMOM — pyneaon rpaneuHeH 



Pmc. 5.1. Cnoco 6 w noeopora MonocHOK MauiHHbi: a — 3 a caer noaopora och; 6 — aa cser 
noaopora ynpaannoMbix Konec; a — cHnaflbiaaHMeM paMbi; r — cwnoBbiM cnocoooM 






Ml 

>0 



Pyneaas ipaneuna oBecne'iHsaei noaopoi npasoro h neaoro Konec Ha paanwe yrnu. hto no- 
3aonoeT hm KatMibcn >ia noaopote no paanwM papnycaM 6e3 npocHanb3WBaHMfl. 

OtHOBHbie npenwymecTBa yKasaiiHOU cxeMbi noaopoia: nausea 3ai<nMa>0T npn noaoporax mb- 
BonbiuoS o6be.si BHyrpM «y3oaa, hto no3Bonne> yflofiHO pa3MeuiaTb nap ynpaairoeMbiM moctom 
npyme arpeiaib. aBroi,io6Hnn tpacirare/ib, ipancMMCCMio h I.«,), flno nosopoTa Konec ipe6yioico 
HeauaHHteflbHbie ycHmm. Gmianoe pacnonowenHe Honeca h och ero noBopoia yMBKbuiaeTypapbi, 
nepepaiomHeco 01 poporn Ha pyneBoe ynpaa/ieHae. 

flBy.ocHbiH aBTOMoPmib HMeer. nan npaBmo, opHy nepep..io«i pcb c ynpaaooeMbiMH KonecaMH. 
MHOi-pa aim ynybuieHHfl MaHeapeHHOOiM taKwe aBTOMoGa™ cuaGwaioi bcomh ynpaanaeMbiMM 
MonecaMH. ho npn 3 tom ycnoWMBeics KOHCipyimna pyneaoro ynpaBneiiKB m ap3HMKaiOT npo6ne- 
MW c ynpaanneMocTbio «a SbicpHHx cMopocrnx. RoaioMy Ha aBTorpaHcnopTHbix epepetaax c ne- 
peilHHM.. H SapHHMH ynpaBnBeMWMH KO/IBCBMH npM fl0H«e.lMH c bwcokhmm ckopoctbmh npHHy- 
parenbuoe ynpaaneiwe 3 BPhhmh KonecaMH ootmoiaiOT. a Honeca «MHCHpyio!cfl a MeiiTpanbHOM 
nonomeHMM, 

flno coapewemibn ckopocthwx neraoawx aaTOMo6nneP hohcipvhuhb nopBecHH 3apHMX He- 
ynpaanaeMbix tonec h Hamt'iwe ynpyrax pe3HHOMerawm»ecHMx uiapHM|ioB HpenneniiB pbwaros 
« HecyiueH cucieMe lanaciPKMMBMarHKa nopBecHH) o6ecneH>iaaei npii pamKeiiMM Ha noaopore 
He3HaMntenbHbie yr/ibi noBppoia «onec H3-3a Kpcna Hy30B0 M peaciBHA na noneca Gokobwx chb. 
3io BBUBHae HaawaaeicB •pobopotom- neynpaa/meMbix Monec 11 npa npaaniibHo cnpoeKTMpOBSH- 
hoh nopBecHe noaaoBBor ynyauiHib ynpaanneMocTb a cKopocrnbu noBoporax. 

OpHy ocb c ynpaanaewbiMH KonecaMH Moryi HMeib h ipexocawe aBTOMopHn.i. ho npa ycno- 
bhh ..ro BJopaa m ipeiaa HeynpaBnaeMbie och cOnaweHbi. Ecph sth och paaxeceHhi Hnn aaroMO- 
6Hnb HMeel Sonee ipe> ocea, to pna npepoTBpauieMHB 6oHOBoro npoc«anb3biBaHHa Konec np«- 
mghhioi HecHonbKO oce» c ynpaanaeMwMH KonecaMH (cm. puc. 1.161, 

npa 3tom aopHienb HBnocpencrBeHHO noBopaaHBaei Honeca nepaop och, 110/ieca npoMMX 
oce» caaaanw c nepBoA ocbio c noMOUibio MBxaiiHieiMHX. 1 MppaBiiHHecKHx Him anexipomppaB 
iihmbckhx nepepan. Horopb.8 ynpaonaioT ax noaopoioM ynpasnaeMbie Koneca nonynpHpenoa mo- 
ry noaopsHHBaioca b 3aBHCHM0CTM 01 yrna cwiaOblBaHMR Mempy aeioMoliHneM-mranoM M nony- 
nprtuenoM m/im flBywn saciflMH coM/ieMeHHwx aaTo6ycoB. 

B PW1© cnynae8 fln« ynpouxennB KOHOTpyktiHM py/ieaoro ynpaeiieHnw 3aflHne noeopoTHwe* 
Honeca MMOcoocMbix aBTOMoOMne-w h npapenoB flenaiorew caMoycTaMaanMBaioujMMMCfl. t. e. ko 
neca ms noaopo.e cbmm noaopaHMaaK)tc« Ma yr/iw np M «oTopb.x Ha hmx ne eoa/ieMciayor 60- 

MOBwe ouiu (pac b2). 
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Choobor cnocofl nooopora aaroMoGunp aHanoruMCH crtoooCy noBopoToa ryceMMM- 
i*b*K mbiumh. npM 3 Jom cnoeoGe ^vhhjjmm py;ieaoro ynpaaneHMo ewnonnfleT cneitManbHan 
ipa'*cwMOCMfl npw B03fleflCTBMM eo/iMtenn Ha opraHbt ynpaB/ieHHP rpancwMCCHR noflTop- 
wamMBBGT Honeca ofliiciro Gopia c noflaseft mroewK cm/i hb Mo/ieca flpyroro. hto bw3WB3ot 
noRB/ieMiie MOMerna cun npaaoro m neaoro Gopra. kotopmA crpewmcn noBepnyTb MauiMny 
omocme/ibMo BepntKanbHOfl och. Tanan cxeMa ytipaBneMHR oOecneMHBaoT hobopot npanti* 
•lecHM ho Mecre. Ho cm/ioboh cnoco6 ynpaB/iBHHR mb coapeMewMbU asTOMoGnnoK homtm 
i«e npHMeHRetco. MTocBfl3ano c mm3koi< TosHocibio vnpaaneMMn Ha Goribumx ckopoctrx. bwco- 
mhm h3hocom ujhm, neoGxoflMMOcnbio ycTaMaB/maaTb flBnraiemi noabiiueHHOM moiuhocth 
.1 r.nOJHHHfi TpaMGMMCCMM. 

Bwecre c 7eM cmhobom cnocoG ynpaBneHHn noeopoTOM Bee we npuMewieTCfl a coapeMeHMwx 
a8T0M06nrmji. ho mg b MaMecTBe ocHOBHoro. a nan ocHosa <J»yHHUMOHnpoBaHH« 3 /igktpommor ck- 
creww CTa6mui3aiiHM TpaewropHH ESP (cm. §31) 


§30 

06 UJEE yCTPOHCTBO PyjlEBOfO ynPAB/lEHUP 


Pyneaoe ynpaBfieMMe (puc. 5.3) coapeMeHHwx aaTOMoGanea c noBopotawMa nonecaMM snncaa- 
er a ce6n cnepytomMe aneMeaTu: 

— pyneaoe noneco c pyneauM BanoM (pyneaoS KonoHKoftp 

— pyneaoii MexaHH 3 M; 

— pyneaoii npaaoa (Momet copepwaib ycanaTena a (miim) aMopia 3 aiopw). 

Pyneaoe aoneco Mflxoaaicn b KaSaae aoflarenn a pacnonoweHo noa laniiM yrnoxi « Bepniaa- 
na. MOTopwa oOecneHMBaeT Haafionee yao6Hwfl oxBaT ero o6oaa pynaMM BOflarenB. hcm 6onbuie 
aaaMeip pyneBoro KO/ieca, reM npa npoiax paBHwx ycaoeanx Meabuie ycwnao aa o6oae pyneBO- 
ro aoneca ho npa arota yweabuiaeTCB BoaMOWHOCTb fibicrporo noBopora py/ip npa ebinonaeMaM 
peaKMx MaHeapoa. flaaMerp pyneaoro aoneca COBpeMeHMbix nenrOBbix aai0M06aaei) neaon 
a npenenax 380-425 mm, rnwenux rpyaoabix h aBtoSycoa — 440-550 mm, aaaMeHbUiac ana 
Merpu HMtxj! pyneewe aoneca cnopiaBHbix 3BioM06aneS. 

Pyneaoa Mexaaa 3 M npeflcraamtei co6oa MexaaaMecaaM peavaiop. ero oCMoaaaa 3a- 
aana — yaenaaeHae npa/iowenHoro a pyneBOMy aonecy ycanan Boflateno. Heo6xoa"Moro 
am> noaopoia ynpaanneMHX aonec. PynoBbie ynpaanemm 6 e 3 pyneabix MC'aHiijMoa aoraa 
BOflareno Henocpeaciaeiiao noaopa'iHBaer ynpaanneMoe aonaco. coxpaaMnacb nauib 
aa oaeab neraax rpaMcnoptHhix cpeaciBax, HanpaMep Ma MOiouaanax. Pyneaoa Mexaaa3M 
aMeer flocraioaHO Gonbiuoe nepeaaToaaoe aacno. noaroMy ann noeopora ynpaanneMbix 
aonec aa MaacaManbiibift yron 30 - 45 ’ neo6xoaaMo caenaib wecHonbao oSoporoa pyneao¬ 
ro aoneca, 

Pyneaoa aan coeaanqei pyneaoe aoneco c pyneawM MexaaaaMOM a aacro Bbinonnnercn urap- 
napKbiM. hto no 3 Bonaer Oonee pauaQMBntiHo aoMnoaOBaTa aneMemiu pyneaoro ynpaaneHMH, 
a arm rpy 3 oabix aaioMo6anea ripaMi'Hirrb oiaHAbiaaioiMyiOCT na6aHy (pac. 5 . 4 ). 

KpoMe tore, mapaapawM pyneaoa aan noabnuaer rpaaM06e3onacHocrb pyneaoro aoneca npa 
aaapanx. yMeabiuan nepeMemenae pyneaoro aoneca Bayrpb canoHa a ao3Mono*octb rpeaMapo 
aanan rpyanoa aneraa aonaienn, 

C sroti *<■ uenbio a pyneaoii aan naurAa acipaaaaior CMMHaeMbie aneMexTM (PMC 5.5). a t„ 
neaoe aoneco nnapwaaoiomocHicnbHO MnniMM MarepaanoM MenaanHOM npa pa 3 oyuieai.il ocr 
pux ocannnoB 





Pkc. 5,3 Pyneaoe ynpaBnenue c ranpoycM/mieneM: l — py/iaaaa couma; 2 — npoflonbHan py- 
/iGuan iflia; 3 — pyneaoA ue»aHM3M: 4 — BcacwBaiouwM uinaHr; 5 - chhbhoh uinaHr, 6 — 6a 
7 — npaBan 6o«OBaa pyneaas Tara; 8 — npaabii) MaarnabOBbiii puaar: 9 — nonepeanaa 
pyneaas Tara; 10 — BXOflHOii aan pyneaoro MexaHii3Ma; 11 — hhmhhH KapflaHHblR rnapnap; 
12 -- ~apiiBH«bi« Ban; 13 — aep«Miw KapsaMMbiH wapnnp; 14 - Ban pyneBQH liononKH: 15 — py- 
neBoe Honeco: 16 — lleaud MaaiHanoBbiM paisar; 17,21 — hbhohbhhhkh neaoM Sokoboh ram. 
18 *OMyt perynapoBObtioP rpy6Kw; 19 — neawa puinar py/iGBOM TpaneuMM; 20 — taxon ujap 
MMpa; 22 — urapmrp; 23 — HarHerarenbiibiM uinaHr; 24 — nacoc rtippoycMmiienn 

PyneBoR npnaop npeacraanaeT coSon cMcreMy tbi u luapimpDB. caB3biaa>ouo« pyneBOit ue- 
»4HM3P c ynpaanneMbiMM Konecawn, nocKonbKy pyneBOH MexaHM3M aanpeanea Ha Hecyiaev! CMC- 
TBMe aaTOMPpuna, a ynpaanaeMbie noneca npH naMxreHMM nepeMeuuHorca HU nopaeCHe Bsapx 
H BHH3 OTHOCHTenbMO necywoii CHCieMU, pyneeoH npi.aop o6s3a.i o6ecnesnTb Meu6xap.iub*il 
yron ngeapoia nonac HeaaaMCMMO oi aepiMHanbHbix nepeMeuieHHM nopaeout \cornacoaaaHOCrb 
HHHeMamHH pyneaoro nortaopa h nopaeckHt. B ceaaa c stmm kOHCTpyiupta pyneaoro npnaopa. 
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Pi'C 5.4 UJepilHpHblH pyneaOM Ban rpyao- 
Boro aGTOMo6ann 


Pxc 5.5 PynoBOH Ban co cmhhbbmwmb np» 
ypape aneMomaMM: 1 — san no ynapa; 2 — aan 
B npoueccecMinnn: 3 — noimociwo •enowSKHWli- 
Ban; 4 — MBKcMManwiwti non pyneBoro Bare 


a nmexHO iiomyieceo u pacnonomemie pyneaw* rnr n uiapimpOB, aaawcm ot mna npHueHoevon 
nojiBeen" aBTOMoeBna. Han6onee c/iowhum pyneaoft np«BO« HMeWr asroMoeiuiM o HeCKO.ibi.K- 
mb ynpaanoeMbiMM MOCTSMB. 

ftno aonomivdem.Horo yMBHbiueMHP vcbiibb. HeotopflHMbiK flno noaopora pyneaofo «on«a. 
= pynesoM npMBofle npMMaHmor younmeriM pyneaoro ynpaaneHiifl. Wctokhhkom anepniH ana pfl. 
60Tb> ycHnareno hbjwwicb kbk npaanno. nBBrarenb aBT0Mo6tum. nepBOHaManbhO ycwiHiau. 
MOKPiiBMHnBCb nnuib mb TjOHCnwx rpyaoabix aaTOMo6Mmrx h aaioCycax, a MacToaiuee bpbmb hc 
nonb3Viorc» m mb nerKoawx. 

am cmbihbhhb pbiBKOB h yaapoa MOTopwe nepenaiorco Ha pyaesoe Koneco npn aBHme..HH 
no mbpobhoh nopore, a pyneaOM npBBon HHorna acrpaHaaioi rscauiKe oneweHrbi — smopth- 
3aiopoi pyneaoro ynpaanemw. KoiictpyKiwa yi433aMHbix 3Moprn33topoB np«HUBm<anbHO -e or- 
nuKaencii or HOHirrpyKiWH aMopwaaropoa rmnBeCKH. 


pynEBOM MEXAHM 3 M 


K pyneaoMy MenaimaMy npaflbsan woics cnenviouiHe tpefiOBaMna: 

— otmiManbHoe neiienaiOHHOe nMcno. onpenenopouiBe COontouienHe Memny Heo6xoaHMMM yr 
non nooopora pyneooro KOilaca m yOBAHeM Ha new; 

— iieaHaHurenbiius noiepH anepi hh non paOore (pwookhH Knfl]. 

B03M0K(H0Cib caMonpoHjBOAbHoio Boaepa'a pyncaoio noneca a Met.’oanbHoe nonow 
HHe. nocne roro nan eonurerib nepecran ypepm.iaaib pyneaoe noneco a nOBeiwyioM no 
noMiBHMH; 

Meananiieni.Mbl8 3a30p» a noWMWfflbn coeflMMeMiiox arm oOor.neHeHBU wanoto mo®ia hub 
caoOonMoro «oua pyneaoro no nee* 

— BbiCOBJlH IWABinKOCIb. 

iiamJoiibiuee pacnpocipaHeniie ho nwaOBbu aarOMOOpmixCeeOflHa nonywuw peesHwa pyne 
Bt»e MBMIHH3MW lp«C. 5.6), 
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MoHCtpymian raKoro Me>ami3Ma Bitmo'iaei e oeGn uieciepaio, ycraHosnsiwyie “a aanv pvneno 
to BiuMCb. >• C0II30UHV10 c moB 3yGiaiy» peBxy. non apauicaaa pyneooro noneea peBaa napBMe- 
BiBotctt BMPBBO ana aneao a M(toe3 npacoeAMHBHHue k nefl mm pyaeaoro npiiBitaa nosopaiaaMT 
ynpasmeuwe xonoca 

nptWMxaMH umpoKoro npwaeMBHHO hb tierHOBbuaBioMOGnwix hmbhho tbhoi-o Me*aHH3MS naira- 
totca. npocioia MoainpyKUHM Manwe m acca it ctommoctb H3toio8neH»B, bwcohmB Hllfl, HeGutibutoe 
mem. rat H utapaitpoB KpOMe roro. pacnonomenHbiB nonepeH bbtomoGhiih ttopnyc peeworo pyneBO- 
ro M6\aH(t3Ma octaanoer aocibtoiho Mecra b moiophom orceae Ann paaMemenaa aanratemt tpaHc- 
mhcchh u apy™» arpcraiOB aaioMo6nno. Peemoe pyneaoe vnpaaneHie ofijiaaaei bwcokoB wectxo 
ctbio. 110 oGecneiHsaei Go/tee ioihob ynpaeiteHae aaioMoGuneM npH pb3kmx waaeBpax 

Bwecie c iew peeihbtB pvneBOfx M8xaaa3M oG/iaaaer h pijiow HeaocrarKOB: noBbtuteHitaB 
lyBcianrenbHOCTb h yaapaM 01 aopowhmx nepoBHOCTei a riepeaaia 3 thx yaapoB Ha pyneaoe ho 
tieco; CHBOHMOCTb k BHGpoaKtHBHOCTM pyneaoro ynpaBneHHR. noBbiiueHHan HarpyueHHOCib aera- 
neB. cnowHocrb ycraHOBHH Ta«oio pyneBoro MexaHH3Ma Ha aBioMoGana c aaBHCHMOft noaaec- 
BOM ynpaanoeMbix Honec 3ro orpaHHiano otiepy npaMeHeHaa raHoro nina py/ieabtx M6X3 hh3mob 
rotibKO netHoabiMH (c BepiHKanbHOM Harpy3K0H Ha ynpaaraeMyio ocb ao 24 KH) aBroMoGanoMM 
c He3aBMCiiMofi noABecHoB yppaBiraeMbix Honec. 

nernoBbie asTOMoGitmt c 3a8HCHMoB noABCCHoa ynpasaneMbtx Honec. ManoTOHHaatHbie rpy- 
soBbie aBroMoGamt a BBioGycbi. neraoBbte aaroMoGana BbtcoKoa npoxoaaMOCTa ocaauiaiOTca. 
h3k npaaano, pyaeabiMa MexaHB3MaMH iwna -rnoGoaaanbabia lepamt—ponaa- (phc. 5.7), 

Paaee Taaae Mexaaa 3 Mbt npaMeannacb a tta neraoabix aaioMoGanax c HeaaeaCHMoa 
noaBecKoii (Hanpataep, ceMeacrBo BA3-2105, -2107), ao b aacromuee apet/a ax npaHiaiecHH 
awrecHana peeiatae pynesbte MexaaaaMat. 



Pat. 5.6 a. PeeiHbta pyneeoB MexaHaaM 6ea rHAPoyctumreJiit: 1 — iexon; 3 — aa/iaAbtui; 

3 — npyMHiia: 4 — tuapOBoa naneu; 5 — uiapoeoa wapaap: 6 — ynop; 7 — pyneean peftaa; 
8 — uieciepHH 
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Pac. 5.6 6. B. PeeHHUH pyncoo* M6«ahH3M c rHapoycM/wre/i8M; 1 - WBAKOCn. non bwcukbm 

flaB/ieHMBM, 2 — nopujeHb; 3 — MMflKocib noa KH3KMM asaneMnew; 4 — uatciep.in; 5 — py/ioeas 
pewKB, 6 — pacnpeaejimeiib rKflpoycanHrenfl; 7 — py/ieeaa HOnoMna. 8 — tiacoc raapoycM 
iwient); 9 — pe3epsyap ana WfflHOCiH: 10 — 3 hmmht noaoecna 
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Pmc. 5,7 PyneaoM M6XBMH3M Inna ~rno 60 MAanbHbiii Mepri« H-p onM n 6e3 rap poy can mean: 

1 — ponnn: 2 — nepafiK 

Me>anH3M two -rno6owianbHbi« nepann-pormio npeflcraanoei coOoh paanoanoHocib nepannHoU 
nepejiann h cociom K3coea"MeHHoro c pyneawM aanotn rno6onaanbHpro HepBOxa 1-iepBflHa c nepeMert- 
HOIM awauerpoM )h ponana, ycTaHoanenHoro «a sane. Ha 3 tom we Bane ane nopnyca pyneBoro wexaraa- 
«a ycranoB-’ieH pt-war (cornnai, c KpiopwM cawjaHbi Turn pyneaoro np.raoaa BpameHire pyneBoro none- 
“ oSecnennsaeT oBnaibiBaMMe ponana no nepBOKy, Ka-ia.me coumh a noeopoi ynpaanneuwx nonec. 

B cpaBMeean c peesirbiMH pyneBWM.i mox3hm3mbmh nepBflHHbie Me»HM3MW HMeioi MOHbuiyro 
HvacTBHTenbHocTb n nepeaane ynapoB or aopowhwx HepoBHocreH. oeecnawnBaror Ponburue wan- 
cnManbHwe ymu noaopoia ynpaBnneMbix Konec inynujan MarieapeHHOCTb astoMofinnm. xopowo 
KOMnpHyioTcn c aaoncnuoit noaaec«oa, oonycnaioi nepeaany Oonbuim ycunnii. Huorfla nepBOM- 
Hbe MexanioMbi nonMennoT na nernoabix aBTOMoSHnnx Bbrconoro wiacca a oonbuion co6ctboh- 
noa MBCCbi c He3aancMxroH noaBecHoii ynpaBnneMwx nonec. ho a stom cnynae ycnowHneTca 
BOMOipynww pyneBoro npnaoaa — ao6aanaercs AononHHTenberas pyneaao rnra m MantHHKOBtnH 
Pbi-ia- KpoMe roro HeoaOHHbnT Me>aHM3M TpeByer perynupoann a aopor a wjroToaneMMH. 

Haufionee pacnpocrpaHenHbiM pynesbiM »exaHH3M0M Ann wwenbix rpyaoaux aBTOMo6Mnea h aa 
roOycoB osnoerco mumm. nma *bhmt -ujaiinnoBan raPna-peHHa-3y(5HaTbn'i cenrop- |pnc. 5 . 8 ) 

HHorpa pyneBbie MexaH«3Mbi lanoto txna mowho BCTperwtb mb Ponbunix m aopornx neriioBux 
BBiOMOfiMnnx (Mercedes. Range Rover h ap.l. 

npri noBopore pyneeoro noneca apaiuaercs Ban uexaHMawa c bmhtobom nanaBnoil h nepeue- 
maercn naneran na rrero ranna npn 3 tom ranrta iiMewuian Ha BHewHeM cropo.ie 3y6'rBTyro pen¬ 
ny noBopa'inaaer aye-ratbnr cemop Sana couikm Ann yM»HbiiieHH» rpennn a nape anrit-ranna 
rieoepara yewiHM e irep npoHCxoA"T nocpeaciaoM urapHnoa. mrpKymipyiouotx a aniiroaon nanaa- 
ne. flaHHbm pyneao.r MexanH3M HMeer re we npeMMymecraa. nro h paccx'OTpeHHbift Bwiiie nap 
aBMHbiH HO nmeeT Ponbuioir Kllfl. nojBonser arKwroMBHO nepepaaarb Ponbirme Known h xopo- 
ibo noMooHyeTCB c mapaann-ieCKiiw ycnnatenext pyneBoro vnpaaneHHO. 

Ranee na rpyaoebu aeioMo6nnnx mowho 6bino BcrpetHib h apyrne urnw pyneBax wexaHWj- 
mob nanpHMep spann-O okobom cemop-. •anHy-npiiBOniMn. -BMHT-rafiHa-uiaiyH-PbrHar. 
Ha coBpBMBHHbix aaroMofinnoi ranne MexaH«3xibi hs- 38 «■ cnuwHocrn HeoSxoAiiMocrx pervrin- 
poann » Hii3noto Kflfl ripamiiHecHM ho ripnMOHriiorco. 
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Ppc 5.8 Py/ieooP «e.a»H3» mna -oHHT-uiapMBoaan ra«Ka-pailna-3y6iaTWH cenrop- Sea 
fMftpoycHflMTenn la): 1 — too*ep: 2 — earn c laapppoaoP raPpoP; 3 — Bill! Ct'KTQp; 4 — npoO- 
»a 3aRBBHoro oraepctpn; 5 — perynapoBO'iMnie npoKnaflKP; 6 — Ban, 7 — yrooiHprerib pymJBu- 
ro sana: 8 - cornua; 9 — Kpwuiua; 10 — ynnonmrenb aairaceioopa; 11 — iiapyawoe hojibup 
noatunniuma Bane-ceHTopa; 12 — cronoppoe ponbuo. 13 — vnnormrrenbHOe po/ibuo. 14 — So 
HOsafl ppbnupa: 15 — npoflpa: co BcrpoeHHbiM rpapoycpaHTeneM (6): 1 — pery'ippoao'ipaB 
rapka: 2 — noiuupnppp; 3 — vn/iomprenbHoe koiibuo: 4 — bpbt; 5 - paprep: 6 — nopweptr peP- 
aa; 7 — 1 aapaanppecppp pacnpamemi'eriB; 5 — Maaweia; 9 — ynnoipHie/io. 10 — a*0flH0p Ban. 
11 - aaa-ccKTOp; 12 - aawpman ppumipa: 13 - monoppoe POPbtto; 14 - ynnoniineabHo* 
KOPbpo; 15 — Hapywpoe popbuo nofliuMnpppa Bana-cepropa; 16 - Sopoaaa ppipwhj. 17 - f so¬ 
ns; 18 — 6ont 
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Py/IEBOH nPMBOfl 


py'ir’soM MOMBCUI oobwom ooecnenwarb oniHMSObMoe cooiHOUiOHMe VI non rioeopo'a Daamjj yn- 
pnBnnruu. «o«w ho auawdan. nOBOporoB hoiioc npn pa6oie nonuecHM. mmbiu BMMWytt na- 

flOIMMOCTb 

HanOnneo pacnpooiBOMOM MUxamiHOCKMB pynoaoi) upturn coeTOKUMf* M3 pyneou. rar. pyne- 
ou , uiapwMpoB m, MMOina. npoMewv'uHMu* (m8«tmmno8wki pwiaroB. 

nocnoniiMv pynaaoA wapimp ponwea, mbh npoBM/io, paeoratb a iieCKOUbHnx nnocKOCnw on 
penaoTcn cipepHHooKMM luiapoabiM). TaKOA ipapHiip cocioht M3 Kopnyca c amiapbiuiaMii m utapo- 
aoro nanuua c HaaeiUM na Hero inacni'i.ibiM aamniHbiM hoxjiom (puc. 5 9 M cm, pmc. 5.6a), 
Bwiaflwuin awnonMnorcn M3 Maiepnana c aHlH^PMKUMOHribiMM CBOMCiaaMn Hexon npopor- 
Hpouiaci nonaaaMHB rpoaii H bopw Biiytpb uiapHnpa. 

PyneBoA npMBoa MHoroocMbix aBioMo6nnefi c HOCMonbhMMii nepofl.inMM vnpaBnneMbiMM ocs- 
mh npMHi4nnnanhMO Me otpmhsbtcb oi npMBopa aatoMoennsi c oaMoii ynpaanneMon ocbio, ho hmB' 
O' 6oiibiuec MOBMHOCIBO tor, uiapHMPOB H pbinarOB Iphc. 5.10). 



Pm 5.9, UlapHMp pynoaoro npHSopa 
c uiapoauM nanbUCM 


Pmc. 5 10. PyneaoM npMBOfl MMoroocMwx 
aaTOMo6MneM 



Phi 3 11 PynoaoA npMBOfl xaflHMx ynpoannQMwx hojioc rpyaoaoro aBioMofiHnn: 1 - pyneaoil 

MexauMSM. 2 - aarHMH yma nouopora oonec: 3 — abpihk HacroiN apaiuomm uoneHnatoro aana. 
•i asapMMHao nawna, 5 - paiiMH saciorbi airaweMMii boneca 6 — sneiiTpohHblA CUion ynpaaae 
MM.; 7 - fMflpouHAMMiip; S - vnpawmouwA «nanaH; 9 - «,mh»tpi 10 - nacoc: 11 - mbciWhuM 60k 























Kan 6wno CK33aH0 Bbime. ocMOBMan uem. AononHMtetibHoro noaopota 38flMHX nonec 
asiOMoOmin — noBbimBHiie MaMeBpeHHOctM, npimeM saflaae Honeca flonwHw noaopa 
MMBaTbco a flpyroM HanpaaneiiMM, aewenM nepeflHMe. Co3aatb MexaHUHecKMii pytieaoH 
iiphboa, KOiopbia oSecneiMBan 6u yxaaaHHbiH xapaaiep noaopoTa, necnowMo, mo o«a- 
3anocb. ‘no aaioipaHcnoprMbie cpeflCTBa c raKMM ynpaBneMiieM ckbohhw k pucKaHbio 
non flBMMieMMM no npHMOii h nnoxo ynpaansioiCB np« Bxope a CKopocTHbie noaopotbi 
Ho3roMy B pyneBOH npMBOA coapeMeMHbix aBT 0 M 06 nnea c aaflHMMM ynpae/ineMWMH 
KOneoaMM yciaHaBnMaaioi ycrpOMCTaa. Koropbie oiKmoiatoi noBOPOt aaAHMX nonec npn 
CKOpoctBX Bbiuie 20-30 km/h. B cbb3h c SIMM npMBOfl aaflMMx nonec penaercB niflpaB- 
BMHeCKMM HIM 3nBKTP»H6CKMM (pMC- 5.11). 

B pape cnyaaeB aaaHae HO/ieca nerKOBbix asroMoOMneM ae/ratOTCfl noaopotMWMM He 

cTonbrto flnfl noBbmieHMB MBMeapeMMOcm, CKonbHO abb noppyuMBaHMfl np« npoxowABMMH 

noaopoTOB Ma 6onbiuOM cmopoctm. MexaMHiecHHii, rMppaamiBecKHp hbm a/ietnpH'iocKHM 
pyneBofl npaaopw (phi;. 5 12) oBecneHHBaiOT noBopot 3a«MHX KO/iec a ty «n» Mayo oiopony 
.,a iieOoBbume yr/tb. (He 6 onee 2 - 3 ”), hio ynyHiuaet ynpaanaeMOCTb na bwcohhx ckopoctbx. 


yCM/lHTEJIM PV/lEBOrO ynPAB/lEHMB 


EcBH Ma ynpaanoeMbie Honeca npMXOAMTGB 60 /ibtU 0 M Bee. 10 ynpaaneHiie jaipvOMBBico 
113 3a HeoOxoflHMOciM npHiuiaBbiBatb h pynesoMy HO/iecy 3HanHTenbMbie yCMrnia. 310 
npeflonpeaen.i/io npMMeHeHHe ycMBHienefl pyneaoro ynpaBBBHwn, 

Ecnn nepBOMaHaiibHO no yxa3aMMbtM npMHMHaM ycanHiemi npHMeMBBHCb Ma iqwenwx ipy30- 
Ubix aBiOMoPHBBX h asraeyeax c bucokmmm Harpy3KaMM Ma ynpaanaeMbte Koneca. to b nocnea 
awe /aaminehn VLHimtenn craira Oonee iuhpoko npMMeMBibca raxMe h Ha nentoabix 3 btomo6h- 
(ioa. B iom HHcne Manoro wiacca. noc«onbi<y nosoomtot MCiioitbSOBaTo pyneawe MexaaMMW 

C Mt'HbUMIMH nepaHaiOSHblMM HMCilBMH H opeCnBHMBBlb tO'IHOCTb H 6NCTpOfleMCTrBHe ylipaBtbb 
HMB Ma BbtcOHHX ckopoctbx pBMweHHB (MeHbUie iieoSxoflHMbie yrnu noBopora pv/iesoro MOitecai. 
BoapoctaouiHe npn 3 tom ycwiHa, aeoPxOflMMbte AW mbmbbpwpobbhhii t 6o«biUMMM yinavtH mobo 
( iota Honoc iHanonwep. napaoBHa), HouneMCMpyiorea ueitctBHeM yCMnatena. Kpotxe toro aaim 
Mae yvHDMtettB CMMwaet oSmyxi ®n3»'iecKyxi Harpywy aa BOAHtenu. b PBne r.iiyaaeB p03B0imet 
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i ao.u, v.iauM m oopoMHMX anponaocroH. yoanaienb o6«ine'<H«aei BOJMumaocn. y/iapwamai 
anrOMnOanB aa r, 01)01 enpa noapen'jiOHMM wan iwh noaaecKH Ho ycanwrenaMomer oKao- 7 )'.a oi 
paua'em.aoo snamiae pyneaoo ynuaaneHao. aanpauep «-3a airsnoro 6bicrpoao»OTBMi> 
janaanwaamw swimeiw npa praainx noaopoTai pvnm. noTepa BoaareneM ••lyBctan aopara-. 
CBWwOHHM lo'otocm ynpa&neaaa npa CIIHUIKOM ofinepiaHHOM noaopore pyneaoro noneca. Mono 
Oa.."<)• ynpsonneMbix Monec cnpoBOLPipooaaaw* ycomirenHMn CoapeMetrawe pyneawe vcanatemi 
.impkii KOiicipynuHio. ceo6on"VO o' paiiHH' iieaoctaiaou rtwiarena npaMeaHeMwo aa coape- 
uexHon aaioMoeHino. no npaauany caoero aeanaaa Moryi 6om. aaam bbmwmm m aeaaantaBHbiuo, 
a no rally npBBupa — iBapaanaaocnnMa. naoBManwecnaMM ■< sneaipaaecHaMa AaamaBHbie 
ycamriena Moryi a>Mea«Tb MOaO-linuaeMl ycaneaan a msiicmmocto oi cxopocia aBi0M06an», 
V buiomoOhur c tbkhw ycanaienfiM npa MaaeBpapasaiiHM na crpnaae ycanae. aeoPxonwMoe ana 
noBOPore pyneooro bob oca. 3 Ha»HienoHO imwe. mbm v aeaaanroaHbix. a no Mc-pe yBenaneaHO 
cnopocTM naiiweHMR 0BTOMo6imn ycanae noaopora yBernWHaaeica. 

Heaaanniaaw* ycanarenb cocrowr 113 ipo> ochobbmr -K 1 CI 0 H' 

— BCIOBMMHa OHOprBHi 

— canaaoro anfiMPHia, co3aaiomcfO aonomiarenbHoe ycanae npa paCore pyneaoro ynpaBneaafl; 

— ynpaanmowero sneMeara, nraeaaiowero 3a Banxsaeaae m BbmmoaeHae canoBoro sneMeara. 
AaantHBMbiM ycanarenb. apoue nepeaacneaHbu 'lacrefi. HMeeraamaK ckopoctb aBT0M06an», 

3ne«n>0HHbiM 6B0K ynpaBneaan a acnonaaTeibaoe ycTpoflcTBO (o6bniao anearpornapaBnaaecaoe). 
Kpiopoe B03aeacreyeT aa ynpaanwotpaii anewear. 

5onbmaHCTso coapeMeaabn aeroMoOanea c ycanatencM aweiOT raapaanaaecHHfi ycanarenb 
pyneeoro ynpaaneaaa, a acrropou raapaBnHHecKaa aacoc, npaaoaaMbiA oi aanraienB aetoMoea- 
bb (bctoshhk aaeprna). coaaaei aaBneaae b raapaanaaecaoM uanaaape IcanoaoH sneMear). Ha 
afiOBee pacnpocTpaHeHbi raapoycanaTena. a kotopmx ca/iOBOa a pacnpeaenarenbawli aneMeaihi 
o6benaaeabi c pyneBbiM Mexaaa3M0M b obhom aopnyce (raapopynb). riopiuaeM raflpouanaaflpa 
a PMRHOM pynesou MexaaB3Me npa atoM nanaeicfl pyneaan pe&xa (cm. pac. 5.7). a wexaaa3Me 
-BHHi-raaaa-peaHa-ceHTOp. — raaiia, ynpaaaBioiuee ycxpoaCTBO Bbinonaeao 8 Baae 3anoTHMaa 
-a Bxoaaow sane wexaawaMa. Koropwa npa npaanapuBaaBa ycanan k pynaBOMy aortecy noaopa- 
'oiBaeicB nma CMeuiaeica) nepeapwaaei onpeaeneHaue aaaanw ana npoxofla waflaocia a teM ca- 
mum coeaaaBer npaayio ana noByo nonocib raapouanaaapa c raapaanaaecHaM HacocoM. 

Ha aeKoropbix aarouoGanBx (Maoroocabie, miaenbie rpyaoawe) raapouanaaflp ycraHaanHea- 
ot a HenocpeoaaeHMoa 6na30cia or ynpaanaeMoro aoneca ana cbbwsbbb aarpy30a aa pyneaod 
npaBoa. Haoraa c uenaio yaaipaKauMa xoacnpyKHMB pyneaoro Mexaaa3Ma ana aaroMo6anea 
c ycanaienoMB a 6ea am aonoraaaoaoe pacnpeaenmenaaoe ycTpoiicrBO raH«e pacnonaraeico 
aa wax pyneBoro npasoaa. 
















PWBOBHjmoCTblO laapovuanaronB neonor 

rjt uie»iponinpBWWMec««» ycaimrenb, b «o 
iopdm iMAPaemciecKMit aacoe coeflMMeii 
c .ini-ifiponBiiiBienoM, nwraioinMMCTorei'pto- 
ooa Jnemnoceiii /laioMOflunn Kowcrpya 
imhho BnBKTpoflBiiraiem. n ranpoaacoc 
(PMC 5.131 OObeflllHCMbl B OMBOBOS 6nOK 
IPOWerpaOK). 

npeiiMvuieciBa raaoii cxeMw: aoMnaat- 
Moon,. aMMowiioctb <J>ytwUMOMBPOBaHan npa 
aepaCoraiouieki aoararene (bctomhbk 3Hep- 
imm - AH6 aBTOMoCann); BHmoaeaae raapo. 
H3C0CB IBAbKO B l(e 06 XOflMMbie MOMeHlb. 
(3KOMOMHH SMBptMM). B03MOMHOCIb BpMMeHe- 
aan anexrpoHHbH cxbm perynapoBaaao a pe- 
nnx sneKTpoflBMraiemi, 

B nocneflHMe roflbi Ma neraoabix aaioMO- 
6annx ciana npMMBHdTbCH aneHTpa'iecaae 
yca/iatene pyneBoro ynpaBneHan, b koto- 
pblx IpVMHUMM CMMOBOIO anOMBMTa BblPOAHS 
er sneMipoflBtiraTenb, a ynpaensBiuero 
aneucuTa — aneaTpoaBbiK 6noa. Ochobmwp 
npeaMyutecrBa naaaoro ycanarenn: yfloOCTBO 
ueryiiMpoBaiiMB xapaarepacraa. noBbiuie- 
Mae aanemaocra (oTcyTCTBiie raApaanaaa), 
3KOMOMMOB pacxoflOBaHiie 3HeprMM, B03- 
woMinbi cnenytouine BapnanTw aoMfiOHOBaa 
anearpoycanaTenn (pac. 5.14a, 6. b); 

— ycanae anempoflBaraTeno nepeflaeicn «a 
aan pyneaoro aoneca: 

— vcanae 3 neaTpoABaraTenn nepeflaeica «a 
Ban uiectBpMM peeaaoro pyneaoro Mexa- 
MM3M8; 

— snearpoaeararenb Boaneaoeyer sepe3 
BaaroByio raaay Ha peimy pyneaoro Mexa 
HaaMa. 

anenipoyeanarenb c BoafleScrBaeM »a 
Ban pyjieeoro aoneca MoweT 6biib ytTaaOBneH 
6ea cepbe3Hbix nepoaenoa aa aBioM 06 «na 
non ycnoBBB. -no npoaaocib aeranea pyneao- 
ro ynpaanoHaH oaaweics AocraionaoH. 

Hoaa anoaipoycanaiena npaMeanioicfl 
nauib »a neraax a0TOMo6amix. nocMonaay cy- 
meciavotuae Oopioeue mctOOmmkm ansaTpo- 
yaepraa ae moivi oOecneian. paPoty aneai- 
poaBararenn Bwcoaoa moulbocib. Hob cnyaae 
nepexoaa aa Oonee ewcoaoe aanpaweHae 
fiopioBoa cera (aanpaMpp. 42 Bi mohiho oner 
aaib paciBMpeaan cxpepbi npaMCaoaaa anear- 
poycaimienoa 


u 





ynpaiuieaan: a — c aosneacroaew as pyne- 
Bon Ban; 6 — c B 03 «e«CTBMeM aa mecrepaw 
pyneaoro McxaaaaMo: b — c BoaaoactoaeM 
aa BoSay pyneBoio MexaaasMO 
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§31 


3/IEKTPOHHblE CMCTEMbl CTA6M/1M3AUMH TPAEKTOPMM ESP 


OcmobmoA MflflMcA anempoMHOM cucreMw cta6nnw3ai4»iH Tpaenropmi ESP (Electronic Stability 
Programml oanoeico npeaoTBpauieHMe aonona aBiOMo6xnq 3 a npeaenbi (lonocbi ABMweaan na 
noaopow npM oiu«5omhwk aeHCTBMiu BOflineno (HanpxMep. npa nonwTxe npoftm noaopoT 
CO CflMIUKOM 8blC0H0H ChPpOCTblO B MOMeHt Hataiia 3BM0C3 H ».&). 

Ciicreua ESP ;pnc S.15) sxnnxaeT a ce6»: aaisBKM. anempOMMWM 6non ynpaaneHHB, run- 
oaBHH4BCHyio cucteMy nofliopuamuuaMMu roro amt apyroro xoneca m cacreuy ynpaanenaa 
ABMfsteneM 

8 CHCTOMe noaropMa«MBa»KB 3 aaeilCTB 0 BaHbi arperarw aHni 6 n 0 HMP 0 B 0 XH 0 H CHcreubi bbto- 
uo 6 «na (ABC), 3 neKipoHHbm 6 nox ynpaBneniis (36/) nocroflMMO nonyxaeT M ahanaaMpyer CMmanu 
or aatMUHOB yrna noeopoia pyneaoro Koneca, 6oKOBoro ycKopempi. yrnoeoH cxopocnt Bpauiawnp 
xyaoaa oTnoc«reni,i.o BepiaHanbHOA ocm. -tacioibi spaiaeHHB xonec. B MOMem. xoraa coxeraxMe 
nciM33aHnA ABTMMK 06 aocnpMNBMaeicn 3 By xax npuemiwemte k xpmitxecxoMy pewxMy (3aM0C. 
naxano 6 oHOBoro cxonbMeHiiBl. oh Bhiaaei cxrxan rnapaanMxeoxox cncTe«e noaiopMamHBa«HB 
m Snoxy vnpaane~MO nanraieneM flpn aioM oano huh HecHonbno xonec oaxoro 6opia HSxxHaiOT 
noampMamHBatbCB. no npuBoaxT h B03HiiHHoaeMHio noBopaHHBaomero MOMewra otxocm- 
lenbno BepTHxanbHOx och, xoropwx npeaoTBpawaei pa 3 BMme aBapxxHox cxryauxH (pttc. 5.16). 
Oa«oBpeweHHo BoaaexciBxe na 6non ynpaanexxB aexra-eneM no 3 Bonnei yMeHbUiHTb noaaxy to- 
na»sa h cxx3HTb cnopocib aBHwexxa ao Oesonacxoro vpobhb. 



P»c. 3 15- SnexTpoHxan cxoewa ctd 6xn xoa ux x tpbbktophh: 1 - enox ynpaBnexHfl ABC. 

* aot'hik Cbopocni spauieHHB xonec: 3 — Aarxxx yma noaopora pyna: a — aaixiiH oohoboto 
. cxopeHHB .. yrnoaoM cxopocix; 5 — snexipoiiMbm 6nox ynpaanex.m ,3By>. 6 — 3neHrponp.iaofl 
APOCCeno.iOH aacnoHHH ((5e..3H.iQabin aaxraTenbi hum THBfl (AH3e/u.l; 7 - aaryxi. aaaneHBB 
e I 0 PM 03 HOM cxcreue 
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§32 

HAIlPAB/lEHMfl PA3BMTMH HOHCTPyKlIMM 
py/iEBoro ynPAB/iEHMB 


HapRay c tbkmmm rpaa»«uk*0HHWMM HanpanneHMRMH cooepwenciBOBaMnfl pyneaofo ynpaanetiMR. kbr 

noBwuieMHe ero MafleWMOcm m chhwchms ctohmociu npoii3aaacra3, e nocneanne raow itaMem/taco 
teHOPHUHR pa3pa6onor pjieKTppHHwx yctpoftctB. oomotbiouihx eOAviren-o otmiManbHO ynpaBmnb ipae 
irtopneit ast0M06nnn Oflna H3 raxux cmctcm — ESPfiwta paccMOtpeMa Bwuie. apvran cwreua. ycraaa 
B'lxBaewao na neKOTOpbix neniOBbix aaToMOCtUBa BMW oeoana'iaeTca a66peBH8typoM AFS — Active 
Front Steering(SuntaMan cwtBUa ynpaanemifl nepejtHMuu KonecauHi. CncreMa AFS Ipnc. 5-171 aueer 
!»33pC3H0M pyncBon Ban. o6e nonoaiiHbi «otoporo coeanHenbi c noMoutbio CflaoeHMoro nnanerapnoro 
peayxTopa Kopnyc peayKTopa vomer noBOpasHBaitcn c nououtbio aneKipouBnratem*. hotopum Btuno 
‘laercjt no cnmatty aneKtpoMMoro 6no«a vnpaanemin, coeanMenMoro c nammiaMM leu. § 31), 

TatotM o6pa30«. CHCiema AFS, anamoupyiotuaB napauerpai KpHBomimwHoroaBHii.eH.in aetoMC. 
Ghor b naMAMii momWT BpeMcnn, uomei yBerw'maarb him yMenbUian. yron huh yrntiavio cwipoerb no 
sopota ynpaannewux Hortec. 'em caMbiM noMoran BOAHTemo omiiwanbMo vtipaBrnm. aBtowoCnnev. 

PaaBMnie anempOHnan noaaonqer rosopiOb o bcomowmocim a fivflyuiev nepe#T>. »a anempo 
yiipaoneime nosopoiOM Ranee aorovoOnno icncteMa Sleet by witel 8 rawix cncreuav 6ypet oroyn-r 
aoBatb uevann'iecKaB canjb mbmav pyneBMM MMSOOM .t ynpaantteuwMM aonecaMn, kbrokk aoneco 
Oyfler noBopanieaibCR HHAHBHAyanbHbiM anebipoAHitrateneM no enma/ty 3bv tlpa bomhhctbh." no 
Allien* Ka opiaH ynpeaneMHR asrouoaMnoM Ieiepepyeito jnemptiMecmiA OHruan. noropwli wipnpy 
o orHanaxin apyno »rv«Hoe aHaiMBHpyetcn GitOKOM ynpaaneimo B 1BK». orerevax ipaAmiROnnoe 
Py/BBoe Koneco CTaMOBMtc* «eoO«3aietibMbiu ti momot Gwt> aaieiieHO, nanpiiMoo amoAcihhom 
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1 tim onum<nn» M«rm»nb 
OT oeavmn* MOftcc, 10 aara 
noftyoib OvflO' npnaonwmb 
aB«»e him no hmopuiih hi* 
«aio«» rloaneilCTBvlSM OWI 

conpOIMAOHiis aeioseiiwo 

cnopocib aeioMoOnno Cm* 
msoico n naKoiion om oc- 
Tai*«BnM&aernn Qamuho 
O onee »piJ>einnBHbiM hb 

'ineicn aaMOftnOHMe noa 

acMcmneM cnemwuibiio cos- 
iiaaaeMoii bmeiuhoh cirnw — 
IO 0 MO 3 M 0 A, 


§ 


HA3HAMEHME T0PM03H0r0 ynPABAEHHH. 
Cn0C06bl TOPMOMEHMH 


IOBM03MWM ynpaB/IBHHeM Ma3»9ae!CB COBOIlynHOCTb CMCieM aBTOMOOH/IB, nOH3SamiO« )MBHb 
uiaib CBOPOCTb flBK»<e«ao snnorb ao noflHoii oct3mobhm ti yaapwiiaaTb asrOMOOHiib nb ymroHe 
MbOipoHMieHMo amiio/ibiioe apeMs. 

TopMOBHan CBI-, a Mower HMfTb aapoaiiHaMH'ieCKyio npupoay. nanqibcs cncpcraHew ncnonb- 
joaamia cun ipeniin raapaamwecHOiu conpoumncimb Mnu 3/ieKTpoMarnHiiioro nous 

Ann C03U3HHS aspofliiMaMHMt-CHOi' TOpMOBHOfi chum hc nonbayercs I0PMO3MI1M napauiiar nils 
. leunaubHue •aaupwAHH*. BWABicraeMbie m 3 Ky30S33ai0M06nn«. TanoA cnocoSippMoweMss mc- 
nanoByBics TonbiiO 113 fOMOHMbi* aoroMuOnnax, i. «. oh 34KtiemiiBe« Tomato npa bwcokiix ghopo- 
rTIU 

Han&onee aacio ana 3aMeflneH.ia aBT0M06«na huh yaepma.iiia ero Ha ynnoM8 npa c'OOHKt 
HOnonb3yioT lopMoanyio ouny xieway HonecoM « aoporoB. Staoina aoamiKaei a peiynbram >ou> 
no hchycctabhho 30ToyiwaeTCT caofioaHoe BpauieHMe Honec3 HanpaanenHe iopmo3ho* tuna 
npoiHBononoMMO HaiiposneMHio aaMwemis auiOMoOnwi. npenaipiBHe bpbwshiiki «oneca moivt 
I' uxaaaaib -onecMbiH topmobhoh MeiamiaM aanrarenb aaTOMooiina huh cncuHamaibiH mapaa 
iuhiochmH hum aneKipiiHecMMH top mos 3aM0/U)tn onb ycraHoanenHwH a ipaMCMMCPHM 

lopMOiHao cans a nmne iionianra uhihh c aoporoTi >eu 6oni>uie, sew Oonbuie onaibiaaeice 
conpoiminemia apamanwo itoneca 3ro cojtpoihbjtbmhc tom Goniaue. new ciuibHOe B04Hten» 
.tanuiMaif naaanb ropuoaa Ofluawo no ctomi aywaib mo ysemiaMBaa ycunae "*i neaanH. 
Mould ftoHL-i im lOOMOJiiyo LHny flo eeGHO'ieiHOCTH. Ma«CMManbnoe 3H#HeHiie ioomcO 
■»i .-hiiui aaBHCHT aaio h oi cuen/nniMl noneca c aoporoa. HeM nyaiua cuenmimie ihhhw c a o 
POIOH tom Son..mas iQpMo3*iaM cans momot Ounb nonyieHa. CuaiinaMMe 3as11c.iT O' aeo 
-H«uiib-ioil no'pysKM, nim»"Ma>oiui!rt itoneco « aopore (aopTMHanbHas peaHuni.i. PMcynHo 
HpoiobTopo uihhw h ee homcipvhuhh, cooiohmhh aoponiHoro iiokpijths ta». na aopanbioaoH 

Mi 


TopM03HOe 

ynpaB/ieHMe 







oioft popor* TODMomfiime fionne siWwhihbho 'IBM na loft mn popore no eiwMfl ftOMAR ftftft 
.111 moiy M«HOMManbNcw ouemwwH# iionnca c nopoioft iip» topMomaiiHi. oflecneMnaaeieii nnx 
«ro k»w*m»h i: o/ii.oopeMei.MWM MaciM'iiiwM npocnomowBiiMWOM, Korjia noneco nonHocre.iu 
OnoRMpyorcn 1, *> ckiwi-i.h no popore (lea npopopaftHBamm 10 ouenneMwe yuenbuiaeToii 
«n .’ 0-30 v 01 ManciiMEUibHoro jHO'ieimn, Wejiaiem.no iipn lopMomeiimi Honeco lie poao- 

fl..ib pn noni.on fino.inpOBHM 

Aim nonyienmi Ma.ir.HMa/ibnoi 0 3 h 8 hohhb topMoanon cnnw ace no/ieca aeioMo 6 nmi penaxyr- 
.-*• lopMoaauiiiMM 1. e. McnoHb 3 yiOTC(i pee Bepinnanbiibie pemcumi ot aoporii. peiiCTByiomHe 
.18 Honeca aBtoMoCunn. 

Bcpi MBBiibHbie peaKuiw ot popom mb nepepnne h 3 apnne KOneca aBT 0 M 06 nnn mohokhch npn 
njw(...eiim> wo aaipwnn. oco 6 bmho y 1 pyaoBbix «aioM 06 wieii, npMuenoB (nonynpmienoB) ti aa- 
loOycoB Tan. nanpHMep. BeptiiKaiibiibic Harpyann aa aap.nn.' noneca nopowncro rpyrioeoio 38 
iOMi> 6 »nn MOiy otniwaTbcn ot narpyaoii nonnocibio rpywenHOio aBtOMo 6 wiB b 3-4 pa 3 a. KpoMe 
torn, non topmombhum. no Mepe yBemnieHnn aaMepneniiB aai 0 M 06 nim, MenBercs coomouiemie 
eoprm^BbHbix peauiiHM na nepeptinx vt 3 apnH« nonecax, nponcxopm nepepacnpepenenne peaK- 
UHft B 03 pacia«ne na nepepmix h ymeHbuieiine na 3 apnMX nonecax Ana iiOBbuueHHB 34 npe«tHB- 
Hoorn toDMomeHiiB iopM 03 Hbie cnmn lamne ponnmbi MeHBTbcfl nponopunoHanbHP naMenenmo 
aoptMKaiibHbii peanm.ft na iiepopnHX 11 3 anmix nonecax 


§34 

TMnbl T0PM03HblX CHCTEM. KTlflCCM®MKAl|Mft 


Kawpoe tpancnopinoc- cpepcmo 01 caMbix Mamxx aBT 0 M 06 Hiien aecow 400-450 «r u po 
60 /ibunix Kacbepnbix cauocBanoa huh aBtonue 3 poa bbcom 500-600 t, popiuho Gbiib oOo- 
pypoBano paSoMen. aanaonoii n ctobhomhoP TopM 03 HbiMH CHCtewaMH, Paeonan (ooHOBnaB) 
looMosnaB cnctema o 6 ecneHnaaet yMenbiuenne cnopoctM panmennH an/iom po nonnoft oc- 
raMOBKH aatoMoOnnB. 3 anacnan topM 03 H 8 B cncieMa — octanoaKy obiomo 6 hpb a cnynae 
ebixopa .13 cipofl pa 6 onen topmo 3 hoh CHcreMbi, a ctOBiiOHnaB roPMoanan — ypepmamie oc 
.aHOB/iennoio aBT 0 M 06 nna Ha MecTe. HeorpammenHO pniirenbHoe apeMB. Domhmo sthx 
cMcteM na ipyaoBbix aoroMoon/iBx bocom 6 opbb 16 t h Ha SonbUiMX MewayropopHux 
anropycax o 6 B 3 atenbHO npnMOHenne Hctsoptoft T0pMO3H0ft cHcteMbi — acnoMora- 
lenbHoft (npoTHBon 3 HOCH oft). CoBOKynnoctb Bcex TOPM 03 HUX cncteM Haabiaaiot cncte- 
M 0 ft T 0 PWO 3 H 0 IO ynpaaneHHB. AonycnaetcB ne o 6 opypoBBtb ropMoanbiM ynpaBiienneM npn- 
UBn “ bbcom Menee 750 nr Ha pnc. 6.1 nonaaaHa cxeMa cncieMb. topM 03 Horo ynpaeiieHMfl 
aai0M06HPB 

H I 0 PMO 3 HOMV ynpaBnenmo npepiBBUBioTCB noabimpHHbie rpePoBaniifl. t. k. oho no/ine/CB 
aamnehuinw tpoposOM o 6 ecnfHan.ni aninBHon 6 e 3 onacHociHaaioMo 6 nnB. rpe 6 oBannB nrop- 
M03MblM -‘’C'foOM aBioipandriopinbix cpepcia ycianoBnenb. 0 necnonbHnx poconicnn. 11 Mew- 
pynapoAMbix nooMaiHBHbix poHyMentax. Ochobhumh na hmx BanBiotcB TOCT P 41 . 13-99 Iran na 
3 WBaoMue npaanna tr 13 Eaponeiic«oft SHOHOMHSecKoft Komhcchm OOHl, TOCT P 4113 H -99 
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r0CT P 51709 2001. root 4364-88. OCT 37.001 067-86 Bonb.oaq iacib 3 >h» ati«»«e.iroo 
ycraMaenHBaei cpo60BaicMB K Sijicpocm-IBHOOTM T0PM03OB HOBbix atiioMoCimeiv 0 roCT P 51709 2001 
»«a3biBaoTCn icaiiiiM ipeSoaaiiHnM aoniHNW otaeiaib ropMoaHbiecMCTBMbi BBTOMadiineM 
b 3Kennyaiaumi TopMoanwe rpeOoBamio b hum Meciee wcciKHe, Hem « mobwm aaTOMo- 

OwiflM 

B texMMNBCHOM niraMe >pe6oeatiHa H topmo3hmm CMOtewaM cnepycomMe: 

— o6ecne'ien«e MMHMMacibHoro tormobhoto rtyrn, MancHMaribMoro ycraHoBHBcuerocB saweans 
HUB HUH IOPMO3H0B CH/Cbl Ha KOliecaX: 

yaepmaicHe tpaHcnopruoro cpeacTsa Ha wuiomb onpefleneiiMofl BenHHMHbi na ctobkhb; 

— coipaiieHne ycroHMHBOCiM npw topmocbbhhw (bphtbpmbmh ycTOHMHSocTH cnymai hhhbPhob 
oikhohbhhb, yrnoBoe OTK/iOHSHMe. yron oucaabiBaKHB aaronoB3fla|; 

— CTB6HHbHOCIb IopM03HbCX CBOHCTB npH HeOAHOHpaiHbIX TOpMOMCHMHX. HPH KOIOPbIX PPOMCXO 

AMT paaorpea lopMoanwx MexaHM3M0&; 

— MHiiHMaabHoe BpeMH cpa6aibieaHMB Topwo3Moro npnaoaa: 

— cneaaujee aphctbmb lopMoanoro npHBoaa. r. e. npanopunoHa/ibHoctb Meway yctuimM na ns- 
paim (pui-iare) w 7opM03HbtM mombhtom na Konece; 

— Malian pa6ora ynpaBUBHMB topmoshumh CHCTBMaMH (yCHime na topmo3hom neflanM. a 3aa» 
chmocth OT Ha3HaHBtmB aBTOTpaHcnopiMOro cpeactBa, aonwHO 6bm» hb 6onee 500-700 H. 
xoa iopM03HoB naAamt 80-180 mmj; 

— noaaepwaHMe ycTaiioBMBuiBiicB cKopociH npn abhwbhhh Ha 33 Ihibhom cnycxe (ann acnoMO- 
raieabHofl topmo3hoP chctbmwI; 

— oicyrcrBHB noimoro 6noKHpoaamiB 003 a) Konec; 

— HepaBHOMepHoctb aeHCTBHB ropMoaoa iiBBoro M npaaoro boubc OAHOM OCH HB aOOJHHa npe- 
Bbiuiaib onpeaeaBHHBM aenMHMHu; 

— oicyiciBne paaapawaxuanx opraHO/ienimecKHx bb/iohmh np» vopMowemm (cupim, Henpuar- 
HbiM 3anax|; 

— noBbUUBHHafl HafleiKHOCIb acex 3C16MBHT0B T0PM03HblX CHCIBM, OCHOBHbIB aneMemU KOIOPbIX 

HB aoiimhw Bbixoanrb B3 crppB Ha nporoweHHM rapaHiMpoBamioro pecypca. 
flonwHa GbiTb ian«e npBaycMOTpEHa cHrHamoaiwn, onoseiaaiouiaB BoaHienB o HeHcnpaano 
CTBX 8 CMCTBMB 70pM03H0rO ynpaBTOHHB. 

Pa60M39 T0RM03H3B CHCTBM3 aB70M06linB OStHBHO npHBOaHICB B aBHClBHe HOWHOM 10 P 
M03H0H neaanbw. Ha aai 0 M 06 HnBX. cneunaiibHO npeaHa3H3H8HHbix anB ynpaBnBHHB 804 HTB- 
nBMM MHBanHaaMH 6C3 o6bhx nor. paOoMaB iopM03naB ciicieMa npHaoamcB a aertcTBue pyxon 
oi cneuHanbiioio pbiaara. 3a«penneHHoro na pyne. Ha npmienax H nonyiipauenax pa6o‘ian cb- 
ciBMa npHSoanica a aeflciBHB no riiapaeiiHHECKOMy. nHBBMatHMBCKOMy win aneHTpHBecnOMy 
CHrnany. nociynaioiaBMy o> topmo3hoh cacreMbi aBi 0 M 06 HnH-iflfaMa b mombhi Manana ero iop- 
MoweHiia. CyiueciayioT idiiwe iopM03Hbi6 chcibmw npauenoB a koiopwx pa60BaB OMcreua Ha- 
HHHaBT cpaSarbiaaio acneacTBue H366raHHB (HaKarbiBaHHBI npHUBna na TOpMQMlUMH TBrax. 
npH KoiopoM B03HMnaer cnna cwan.B b cuenKe. TaHaa topM03Haa chctbmb npnuena iiaawBa 
BtCB T0PM030M HanaTa. 

PaeoaaB T0pM03Haa OHCieMa. Ban m CTOflHQHHaa h 3anacHaB. coctohi ii3 topmoshwi Mexa- 
HH3UOB H T0PM03H0W npHBOaB. Ha BerHOBblX aBI 0 M 06 n/lBX. ManOIOHHQWHbK rpySOBbl. aaiOMOOn- 
/IB>. H MBBpoaBiooytax, nOBMCHfliar yauimenb TppM03OB. a ranweapyrae ycipoPciBa. noBbiiaa«uiBB 
3ipi]ieB1HBHOCIb IPPM03HbtX CMCT6M M yclOHBMBPBTb HpM lOpMOWBHHM, MHOfHe aB'OlpaMCnOpT 

hub cpapcTBa bmoioi aHTH6noHHpoBoiBvio oicrewy ropuo30B (A6C). axuaaiayo a cocras cop- 
M03MOro npvcooaa ipHC. 6.2) 

ripH KBBiatHH IOPMU3HOH IIBaailM yaecCHBHBaerCfl aaBlIBHHe WMAIlOCtM 8 I0PMO3H0U npMBoae 
B TOM BHC/IB U I0PM03HMX IlHIlHHapax BOCIBCHBlX T0PM03IIMX MBXBHH3M0B. Cpa6aTt.BOHHB 
C0PM03HWX M6XBHH3M08 npHaopHC rt 3aMean81CH« BPSIUCHBU H0C1BC M nOBBilEMHIO 10PMO3HbiX 

chic a co-ibc KOHiaina ujhh c poporof. 
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Phi 6.2 npMHUHnnanbiiaR cnerna paBoMep topmo3mo« cmctcmm 3Btomo6h>ih: 1 — topmo3- 

" oA PC«. 2 - cxofia ropM03Horo Me>aH»3ua nepeaHKx Honec; 3 — nepeaHHfl Ko.iryp; 4 - rnaB- 
" bm *opM03HoH uwirhap; 5 — 6aiOK c flaNHKOM aaapiiMHOro naaei.HR ypoBHR ropM03>.oA 
wmAKOctm: 6 - 8a-.yvMHb.fi ycHnarenb; 7 - Tonxarenb: 8 - nepanb T 0 pM03a; 9 - BWHawnaTenb 
CBara .opMoweHHo; 10 - topM03Hbie HonoaKH 3aaMH» -lonec; 11 - TopMoSNoh UHnHMAP 3aa«H» 
Honec. 12 - 3aaHHi. kohtvp; 13 - ko-wx nonyora aaanero wocra; 14 - MarpyaoHaan npywnHa; 
15 - pcrynoTop aaBnenan; 16 — 3aantie ipocu: 17 — ypaanMTenb; 18 — nepeanne (ueurpanb 
Hbm) Tpoc 19 - PbJHaf ciORHOHnoro topM03a: 20 - CHr..ami3aiop asapmiHoro naaeHHR ypoBHR 
TOPM03HOM WHaKOCTH; 21 — BblR/1-OMaTBRb CHf HBRH3aTOpa CTORHOMHOfO I0PM03a; 22 — T0PM03- 
nan -lonoa-ia nepea-.H* nonce 


3anacHaR iopM03»aR cMcre-ea aonWHa HCnonbaosatWm npi. ornase hrh HOMcnpaBHOOTH 
paeowcH T0PM03..0B CHCteMbi. Ohb Mower 6bi.b MeHee s-M-eHiMBMoB, sew paScMaa .opMOSHafl 
CMcreMa ni» 3I0M cnmaercR. no s pa6owA oHcreMe oa.ioBpeMBHHo wower npoaaofm. o.«aa 
hc eonec -cm ua"0.o aneMCHra rppMOSHoro npi.eoaa hoh McxBHH3Ma B cny.ae orcyrcTBHR 
-a aBioMoftnne cneui.anbHOR aatOMOMhoA 3anachoA todm03moh CHCieMbi ee 4-yHK.pi.i mowct 
bwminMort HcnpaaHaR naerb PB6me« topmoshoh cwrrsMb. (HanPHMep, oahm h3 homtvpob top 
MMHO.O npMBuaa pa6o-eA ropMoanort PRcteMb. ccooreercTByoupnu, TopMoaHwMM Me»aHM3MaU»| 
H"H crMHOSMBR T0pM03HaR CROteMB Sawi.oe rpeOoea.me » aa.iacHOA topmoshoA chccmc - 
eneflauiero ae-icranR, r e. nponoppHOHaiibHociM Meway vch/ihcm na neaam. (pbinarel 
" "’“ M03 " b ‘ M M0Mel " OM ..a Honeca* aoroMoOvinR. floaroMy ipc6o.,aHHOcrOR..o.moR -opMOl-iaR 
mcrcMa Oor-bwHMctsa ner«o B bi» aaroMOfiHneH lynpaeRReMaR pbwaroMl hc mo„c. Sbi.b np..3-a 
HB » Kanet-TBe 3anacH0A topmojmoh cHcreMw 
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Ha npuuonHtin rpoamoptHbix cpeacrsax aanM'iae janacaoH TOpM03aoP cmctgmiiI ae 'peGyarcn 
C-Mraerai "to ippMowpHiie agionocaflo npa otKBje paOmeA cacreMW npauena Gvonr oGocne-m 
nan.cn acnpaoBOA paGo'ioA repM03H0« CacreMofi rnraaa, B TO we socMfl OBSonan repMOaaan cm- 
"'«a iipupena 3ceia« npoearapyerGn c tskhm pacwsroM, iroGbi a tnyraeoipuira npnnonaoi wfa 
•n oeymeoTannnoCfc aBapaAaoe nanHOe SHcrpeaHOe topMOmeane npauena c aqntmKrnBHootbo 
Ilf Menee neu nneflycMorpeaoanH aanacaoii ropMoaani) nacreMw aaroMOGa™ K nemaM npaueniiM 
Keieiopnii 01 •' 02. o6opyaoBanHNM ippM030« iiarara. rpeOPBaMiie OBapaimoro ropMoineaan 
an npepbBBnneicn, oahbko o«ii ACMMHbi 6 bin, cmaewenu opaxonoiMofi uemao ana ipocom, coeaa 
ihhoiuhm npauen c aaroMOGaneM H oGecneMaBaicuniM nenoc acraroMHOe ynpaaneHne npapcnoM 
nocno ero oTpbiBa or mrana 

CrooMomas ropMoaaan cacreMa oGbinao npHBoaarcs B aeflcreae or pbwara (pyaonraH) pvaofi 
Boaarenn. Maoma cronHOiaao cacreMa npaaoaarcn b aeAcreae HoroA or cnepaanbaoP neaana 
yaepwaaae rpaHcnopraoro cpeacrea Ma yKnone flOPWHO npoasBopatbcn «aK Ha yaacrne noflbeMa 
iaH >i ytacTHB cnyc«a popora. CronHoaaan cacreMa aonwaa yaepwHaarb aarciMoGanb ana npaaen 
(nonynpauan) aa yanoae onpepeneHaoa BenanHHbi MeorpaHaMBHao aonroe BpeMH. B CBH3a c 3taw 
acnonb30B3Hae. aanpawep. raapasnaKa ana naeBMBraKa a ropM03Hwx MexaHaaMax ctobhohhok 
cacieMbi aeBCiauoiHao a3-3a onacaocra ytbmkh waaKOCia ana Boaayxa c reneHaeM BpeMena. npa 
80a topmoshuk Me*aaa3M0B cTonaoHHOa cacteMbi y coepeMeHHbix rpaacnoptHbix cpeacra Mower 
6bPb MexaaaieCMMM. or pwaara (neaanal Mepe3tpocN Irnra) a Pbmara. anearpayecKHM naeswa 
taaecaaM a T. fl. 

flnn o6ecneaeaan ropM03H0a 3<p<peKraBaociM aocratoHHn acnonbaoBBTb ropM03Hbie Me 
<aaa3Mbi Haa6onee Harpyweaiioa oca ana aecKonbHBX oceA tpaacnDpiaoro cpeacrea. 06b«- 
HO ana 3tovi uena acnonb3ymi 3aaaioK) ocb ana 3aa«ioio reneMKy tpy30Boro aaroMo6anq ana 
aBio6yca 3aaaioio ocb ana ase 3aaaae oca cooiBeicraeHao aayx ana rpexocaoro nonynpa- 
uena Ha neraoabix aBt0M06annx a npapenax Haipy3aa Ha nepeaaioio a aapawio oca pacnpe 
aenneicn noara oaaHaHOBO. IlcoroMy y hhx cTOBMO'iHan cacreMa o6hhho BbinonHeHa c ac- 
nonb30BaaaeM 33nMiix, aeynpaBnseMbix Konec. -no HOacrpyHTABHO aecKOnbao npowe. torn 
npaauanaanbao B03M0waa a texMayecKa peana30Baaa aeaorepbiMH (papMaMa cronaOMaan 
tonM03Han cacreMa aa nepeaaax Konecax nerMOBoro aBT0M06ann (HanpaMep. aeKOropwe 
aareMOGana SAAB), 

BcnoMorarenbaan ropMoaaan cacreMa, orpaaaHBBaiouian cKopocrb aaaweHan aaioMofiaim 
aa anarenbHbix cnycwax. BwnonHnercn He 3aBacaM0P or ppyi'HX ropMoaabJX cacreM. 

TpaHcnopraoe cpeflctao npa aBHweHaa noa ytinoa Haaaaaer nocreneaHO paaroHRTbcn. aocnv 
ran caopocra, onacaoa c roana apoaao Boaarenn ann 6e3onacHoro aBaweHHn. Boaarena npatop. 
MamaBaet. acnonb3yn pa6oayio ropMoaayio cacreMy, caaHian CKopocrb ao Geaonacaoa Hepe3 
aeHoropoe upbm« aaroMOGanb aaoBb pa3roanercn a uaan nparopMawaBaaan noaropoercs 
3a nyrb aBamenan c nepeBana anaaoa 5-20 HM uanau nparopMajHaaaaan pa6o«ea cacreMoa 
MMoroapaTHO noaropmotcn. 3ro conpooowaaercn aaaocoM uiaa, ropM03au» aaitnaaoK a — 
caMoe rnsBaoe - »BenaaeHaeM reMneparypu topMoaabix MexaaarMoa. a nepayio oaepeab 
ropM03Hwx aaanaaoH. Dpa pa3orpeae BaHnaaoH ropM03Hwx Mexaaa3M0B caamaercn KOTO®aua- 
ear rpeaan HaanaAKa o ropM03aoa 6apa6aa. a cneaoBatenbHO. a ropMoaaan 3( jHlie«raBH0ctb 
ropMoaaoro Mexaaa3Ma. B peaynbrate aDHpearaBaocrb ropMOweann oaroMOGann b aanane 
cnycaa c ropw a a Hoaue, npa npoaax pasabix yc/ioaanx. coBepureaao paanaMaan. Pewoe v.ya 
uieaae iopM 0 3awx caoacrB aBTOMoGann c ropniHMa ropM03HbiMa MexaaasMava momst npuae- 
cra a aopoMao-rpaacnopraOMy npoacuiecreaio c rnwenbiMa nocneacreanMa. 

flcaroMy Guna oa3pa6oraMa n"« rnwenwx aBroMoGaneii a aaronoejaoa renan 'opMoaaon 
chcibmb. HOTOpan oGecneaaBaer anmenbaoe aBameMac aa cnyc«e c aeGonbiuoa nocrom.Hoa 
CKOPocrbio 6e3 acno;ib30Baaan (a paaorpcsa) Me»a«»3M0B pa6o-ei. topMOJMO* cacia«» 
nocneaaae aoroiiaw ocrasatbcn a xonoAHOM cocionaaa a roiOBMocra abino/aiatb a rooOod 
MoMeHrroBMOmeaae c MaKcaManbaoa 3iMioi‘iHB"ocnKj 
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! n „ 0 ,t cmciomoM imimiticn BononioraWnhuan (aropoe MaaaaHMO m.imocociohkxisI 'opwoa 
,„mo BcnoMtvfl'Ofwnn osoieMa ho Momei ci.na»ib ctiopoctb ub.omo6m.is no mviib. 
no HOIWM1WWM nouyMuM.nM aiMmuiiiaiiocn. BcnoMorarennHOM 1OPM03MOA chcibmw CHM.aei 
cm /ii.nsTOHHOH mils lie ynnoMO b!* jWmmom 7 km ckopoctb au.OM 06 .inn noapepiunsaeiCT 
Mil ypoaiw (30151 km/h. 

KoncipyKTH8*<o OCMOMUI jioni)"a« lODMoasan cMcroMa Bbinonmieicn cessac ipomb cnoco6a- 
MM, woiophwB topMoe, (MPpaanmecKMil iopM03 3aMenm..piib h aiioKrpiiHecHMH ropM03-3aMea- 
.iiiionb Cneayei MMo.b e muiv. HR) a uanocae iopM03a aaMeannienn hs uamaoM aa.0M06Hne 
uummo McnonaaoBaiv aaiira.enb, pa 6 o.aioujMM na peiKMMe xonocro.o 'ona itok iiaabiBaeMoe 
iopmomohko Auhi menBM] Topmo3hoB momuhi. coaaaaaeMUH a siom cayiafinBiiraieneM, yaemi- 
•iKBaarco npn bkhohuihhi mmjuimx nepeaau b Kopo6Ke. OflHa«o iopmobhoh momoht. pa 3 BHaae- 
mmh aamoiBneM, paOoiawuiiiM «a wuioctui o6opma« Hebonbiuos 11 He o 6 ecneHiiBaei Heo 6 xo- 
niiMoco 3aMea'ieiiHii aaioMoOsns OonbUioA maccu. 

6of.ee iW.eu.MBMbiA MoiopmsP iopM03 (ropHWH topmoj) npeflCraanner coBoii aaH.a.enb aB- 
TOMoPiina. ofiopyaoBaiiHbiK nononMiiienbMbiMii ycipoHciaaMii auumoueHMS noaann ronmiaa 
ii nuaopora 3acnoMon a BbinycHiioM ipyponpoaono, co3aa.ouiMx nonomiMie/ibHOe conpo.ManeHHe. 

Opn topMOMeHiiM BOflHTeiibC noMomwo uHeBMamseciioro npKBOfla noBopaniaaet aacnoH- 
by b ipy 6 e . nyuinienn 8 saupwioe nonoweiwe h nepeMeuiaeT peHKv lonnMBHOro Macoca bucoho 
ro aaaneKHD a nonomeiiiie nyneaoA noaauM lon/iMaa a pBiiraienb. Bcneac.BMe 3 ihx aencrasd 
PBiiraTenB aBt 0 M 06 imn .nvuisics (mo Bpauiemie ucmeHMa.oro aana He npeupawaeicni M ctoho 
0 HTCB iieB 03 M 0 MHbiM abinyc« eoaayxa 113 Lii'niiH/ipoe Hopes awnycKHOii ipam. B raKie Bbinycxa 
nopuioHb Pipe Mines Bbi.onuMyib aoaayx HC-DC 3 BbinycKHon ipy 6 onpoBou ripH 3 tom nopuieHb 
iicnuibiBaei coiiDomanemio MHOfOMpaiHO ciHMMan aoanvx. CneflciBneM 3 roro conporiiBneHMB 
oepeMeuioMmo nopui ms sb/ioccs saMaaneHMC apauieiiMs HOneH'taioro sana, ii, cneflOBarenuHO, 
nepeaaua m aero uepea rpaHCMMCCKio TopMP 3 HOro MOMOiira k aeaywMM iionecaM aai 0 M 06 niiB. 

r»npaapHHeowR .opMoa-aaMeansienb npenciaanset cofioB yc.poftc.ao H3 aayx nonaciMbix 
HOiiec lie cas3dHHbu weciuo apy' c apyioM. HO pacnoiiDMeHHbix apyi Iianpoma apyra ms Hefionb- 
COM paccrosiiHM. flonacmbie uoneca ycraHoaneHb. a omenbHOM uopnyce hum Bcipoeiiw b ciippo- 
MOxBHM'ieCKyio nepenawyirMnj. Oaho nonaemoe Koneco ycraiioaneHO Ha aa/ie rpancMMCCMii, Ha- 
npiiuep «a «apnaHHOM. •• apamae.es OMecTe c hmm, a oropoe aoneco HenoaBiouno h eoeaMHeHO 
c noonycoM I0PM033 Ann coaaahiin conpoipanemtn BpameM.no KapnaiiHoro Bana Kopnyc c homo. 
lubK, cneuitaiibtioro nacoca ..anonHse.cs MacnoM, Macno pa3.0Hse.es nonac.SMM apamaio. 
lucocs Koneca. nepe.eKao. aa nonacTM ..enonBiPKHoro uoneca. rue ero cuopoco pe3HO 
.aMeni.se.es h 3B.BM noa.opHo nonypae. sa no.ia.KM flpauiaK.me.ocs uoneca. npi, nonanaHM.i 
°° “ Oau,aiou,erocn nonaCT "oro uoneca Bpauiemie noeneaHero 33 
'° 0m2 " oi ' ipaHCMiiceMio noaaoaincs u aeavudiM 

a .neuMan! HarneaaeMoe b uopnyce .opM033aaMeanM.ens macno oxnau.aae.cn 

cneu lanui.OM paAMSTopa. Ann BbinmoueMMs .opM03a Macno vaanso. m 3 Hopnvra rnaoo- 

lopmouiOMHe " ne ° efla " H6 “ " eDtaa " a «» *WwnwH«e npoHCxoa... 

~~ .-.rrsr 

^ momoht -iepea ipaMCWMccmo ncwiBcwmcn hi # 


onanoi h'imci oyuk 
,n 10&MO38 3flMeAmut?/lR 


W*HM Konecaw aBT0M06nm» 


y .opMoay aameanii.eiuo. Ho pmc. 6.8 npnaeaeiia cxeMa 3i,e«,DHuee-o 


2it> 




























Puc- 6.4 SneKTpHHecHMH TopM03-3aw8flnnTe/ib: 1 — potop; 2 — o6motkm ctatopa 


Tanwe cneayer oiMSTHTb, bio na npiiuenax k no/iynpmienax npu Meo6«op»MocTn ratoKe mo 
«ei ycraMaaniiBaibCfl topM03-3aMeararenb. Oh Mower 6b,tb 3neMTp>wecKoro win nippaBmMec- 
«oro iHna Ora aroro oaxa «3 occ-n KOMcrpyKiMBHO ponwHa 6biib BbinoraeHa c nonyocnMM, 
Mewpy t'OiopbiMH yciaHaBnHBaeiCB aaMeanmerib. BwuOMeHne a BhiKinoieHHe 3aMeamiTera npo- 
H3B0PICTCB BOflHTenBM 113 H36HHbl tarasa. 


§35 

T 0 PM 03 HWE MEXAHM 3 Mbl 


Topmo3hoR M6XSHM3M npeaHa3naieH ana co3aaHMB ropMosHOro momphts. npeimtcmyowero 
aoauieHHio "oneca aBiOMoOKra Mm* aneMBHra ipaHCMHCcmi. coeaHMeHHoro c HonecoM. HaMfio- 
nee oacnpocrpaMeHHbiMK -opmojhwmh Mexami3M3MM BBrantca ippiiKUMOMHbie npHHUMn aetta 
BHO KOTopbix ocHOBaH Ha ipeHMH BpamaomMxcH aetaneA o MenoaBHWHbie. no (popMe Bpaiuam- 
aetaaer opiwunoHHbie •opM03Hhie MerranraMb, aerates wa 6apa6aHHbie h axcHoabie. 
Hc-BpdiaapouiHMMco aetannwa 6apa6aHMbi« iopmp3ob Moryt 6bitb KonoaKH win nembi, ancnoBbix 
tOpMOSOS — 10I10K0 itonoaHM, 

Hauftonee pacnpoctpaHeHHoe Mecto pa3Me<uem<B ropM03HOfO MexaHH3MB - BMyrpM «one- 
ca (xora aro „ yseaiiHHBaai HenoapeccopeH,,b,e Maccbij, no3to M y ia«i*e Mexa»H;iMH na3biBaior 
™ ,;, ' ecHblMM kl " D,iia '0PM03,ibie Mex3MH3Mbi pacnonaraioTca b tpaHcwuccHH aaiOMoOura 
HanpHMBp 36 hqpoOmoh nepepan him p33aa,0HH0H mopo6koA, nepea rnaBMoA nepeaaMeA am, 
,« nonyocox. laiwe MexaniiaMt, M83biB3iotcB lpaHCMiiccMOMHUMH 

• OPMP3HOH MexaH„3M mofioro tHna poaweH eoapaaaib MaHcnMaobHo,,, topmoshoA MoMeHT. 
Mam, 33BHCBUIHH o, HanpasneHHB Bpamenafl ,opmo3ho,o pbckb M/m 6apa0aHa aaMacraBaHMB 
' , ' 1 ” ni ">aaaHHB ana,., na *pHKm,oHHwe naBepiHOctM. h» reMnepatypu. 3a30p Meway ipommi*. 
ohmwmb noaepxiiociBMH ippMcoa poaweH 6 bin, MHHHMa/ibtibiM ana 6wc,poro cps6atoiBanM» xis 
>a«H3M» np« topMOmeimH BcneaetBHe iianauiHBaiiHB iPphhphohhoh noaeouiocti, hiwiophh him 
ne.Hu 38300 B 3Htniiyarau>iH •.om36c>*.io ysemmi*eae,c« noaiowy moBoi, 4>pHKu«oHHbiH iop 
M 03H0M MluaHHjM aonwen HMerb ycroActbo. noseomnomee aBroMaiHHBCK.. hum BpyiMyo ooc 
ctanaa/cHsaTb nopBOHananwibii* MmiMMarrbMbm 383np 

HawMChee ik»npotip.m<ji,w a Mactompee ant'Mii na asto M o6nm« iieiitoHiibie fiapaeanHwe 
TopMuxHbie Mb.a,HI jMbi IDUC. 6.5i 0..H cocioat M3 npawamuierocB 6apa6a«a m HenoasxMrioA 
nmiiw 8o opqmh rtipMomi'iniR neHia npHMMMaeicfl m GapaoaHy, co3aas*w JOpMWno/t MOMenr 
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Pac. 6.5 /lOHTOSHblM 6apa6aHHblH 10PM03- 
HQii MexaHM3M 



Pac 6.6 Ko/ioAosaiue 6apaoaHHbie lopMoa- 
Hbie MExaHH3Mbi: a — wexaaa3M c oamocto- 
poHHBIBB onopaMM; 6 — C pa3HCC6HMWMH 
onopaiaa: a — mcx3hh3m c caiwoycHneHM- 
cu; r — M6X3HM3M C pa3WMMHblM KynaKOM 


OrpHuateabHbiM cbobctbom nearosHoro MexaaasMa na-nniotcfl 6onbwae AononauTenbHoie 
DaaaaabHbje aarpyaaM. aeacrBytoiuae npa TOpMOmeHHH na onopw GapaGaaa, a aeB03MOwaocTb 
nonyseaBR nnaaaoro roptnomeaMR. M3-3a Hanoi) mecraocta AeMTbi 3a30p MewAY aeii a GapaGa- 
HOu aomaea 6wib GonbUiBM Mto yBenasaBaet xoa ropM03HOit neflana a CHamaer Gwcrpoaeacrr- 
Bae iopM03a. ycrpoacraa a/»r perynapoBaaafl 3330006 B nearoSHHX ropM03ax c/iowaw. aeHa- 
aewHbi b paGore a TpeGvnr sacroro oGcnyWMBaHMR. M3-3a yaa33MHbix aeaociarKOB nemoiHMe 
I0PM033 peflMO npaMeancr aa CQBpeMeaawx rpaacnoprabix cpeacraa. ironbxo HHorflB b ctor- 
aoMHbu topwo3HbH cacreMax). 

Konoaosawe 6apa6aaHbie lopMoaMwe MOxaHM3MW. aecMOTpa aa cbokj aaeuiHioio exo- 
weob. cymecTBeBHO ornasaiorcR flpyr or flpyra no noacTpyauan a CBoacrsaM. Ha pac. 6.6 npa- 
aeaeabi ocaoaawe cxeiabi 6apa6aHaux aonoAosHbix iopM03oa. B ochobhom oaa paamisaicrTCR 
no pacnonowewaio onop ko/ioaok a xapaaiepy npaaoflabix oan. paaaaaraiouiax aonoflaa a now- 
wauaioiuax ax « 6apa6aay wsayrpa. Paanamie b HoacTpyapaa npeAonpeAenner a pasnaaae 
e CBoAcreax 

Ha pac 6.7 noK33aa 6apa6aaabia ropiaoa c paBHbiiaa npaBopabiMa canaiaa a oaaocro- 
Pomhhm pacnonoweaaeM onop aonoAOK. 

OnopMbiii aaca 38«penneH aa 6anae Mocra. B namaea sacra onopaoro aacaa ycraaoaneabi 
Aaa nani.ua. aa aoropux 3aKpennaabi SKcueaTpaaOBbie waaGbi. nonomeaae nanpUBB »aKcapv- 
«jr raSaaua Ha aacueaipaHOBbio uiaa6w aaflens Humane aoaubi aononoa, Perynapoaosawe 3xc- 
uearpaaa 3aapenneaw aa onopaoM aacae 6onraMB. VAepmaBaewbiMH or npoa3BonbHpro npoao 
pasasaHB» npeaBaparenhao CMarania npymaaaMa. CrBwaaa npymaaa npamaiaaet nawayv 
Konoaay a ee perynapoBosaoMy aacueHTpaxy. rtpywaaB Aiaacapyer peryjiapoeosawa axcuearpaa 
a woGom nonomeaaa npa noaopore ero 3a ronoBay 6onroa Tanau oGpa'JOM, xamAan nonaa«a uch- 
roapyercfl oraocarenbao TopM03aoro GapaGaaa perynapoBosHbiMa aacuearpaKaxa* a shcupmt- 
phkobwmb maaSama naflbuee BepxHae aoauia xqaoaok conpaxacaotcR c nopumsMa paOoaero 
nanaaapa. Or Gohobmx cMeureaait ko/ioahb yAepmaaaiorca aanpaanamuiaMH okoGsmb c nnac 
Taasartawa npymaaaMa Anaaa ippaxuapaabix aaanaAoa. npaNpannewHWX a nepepaHM a 3aA«aw 
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Pmc 6.7 6apa6aHHbm MexaxH3M c paoHbiMa npMBOAHUMM CHnaMH h ohhoctopohmmm pac- 

nonomoHHeM onop ko/ioaok: 1 — ropwojHoA 6apa6aH: 2 — (jipuHLiiionHas HamiaAKa; 3 - ko- 
noaaa, 4 — topmo3hom man 5 — iopmo3hoh unaaaflp; 6 — soaspaiawe IciowNbie) ppyaonibi; 
7 — 3KCM8MTPHK perymipoBMW TopMoaa 




HonoAKaM, HeofliiManoea HannaaKa nepeaned «onoa«H nmimiee 3ajiHed. Caenano 3to an a o6ec 
neHBMHB paBHouepi.oro M3Moca HaKaaaoK, i. k. nepeaMoo KonoAra pa6oiaei 6oabwee apeM» nan 
nepBH-man H coanaei 6om,ujMft topmo3hob mdMbht, mbm aaaHau 6apa6aH T0PM03B npiiaBonnea 
h ciymtlte KOneca. flun yaoecrsa aoeiyna « noaoa«aw 6apa6aM c«ciiad cbeMHWM. 

npu lopMowcHMii aaB/ieime wmakoctb s ko/ibchom Uummape pa3aawaei nopuiHH b npota 
aononoxiHOM HanpaaneHHd. ohm Bojfledcnayior aa eepiane kohliw Konoaoa. ncnopoie npe- 
OflOnt'aawt ycdnae npymuHU a npiiwiimaiuicn « 6apa6ady. Rpa paciopMamdaaMMa aaBneNHe 
e UHnwaapB yMeHbuiaerco n Onarcutapn ao3Bpati<ort npyWMHe, ho/ioakm bbdaoicb a nopoona- 
sanbMOe nonoweadc. 

B Me»aHH3Me HMeeicn cneuaanbdwd npaaafldoa puiai, coeaddeHmud aepxhiiM homuom c aa 
Mod T0pM03»0d MonoflHoO, a -iepe3 nnanxy - c APyiod, K HdMdeMy NOiujy pu'iara iipHCoeAHiiaer 
c» ipoc crunMpMHorD npdaofla ri|ii> Bbnornaanmi rpoca pbi-iat noaopa>™Baerca a npawiiMaei 
«. 6apaOBHy o-aas/io oflny Honoflxy, a 3arew scpea iinamiy «pyi y« 
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TQflMOi noTtiMoOnna r pninflCOaMbiMM onopAMH nunonnea nocxOMeteM pwc 6.66). On awe 
Cl 11B" o««"mioiiwo iopM03Mbt» HonojiKM, naw/inii MS Kntopw ycviMOBilBMI copiiiBTCTiivioniew 

unopiMM "ocbu* I<0nu/IHM crBranmoicn npymanaMM. Kohuw hoaoaok eonpwwfaioTCB c nopnmBMa 
mnmcHM* uanaHAPon. PaOosae UxnnHAPu eooflBlioHM c rnnsaUM ropMOSawM uannnAPOM a vin 
»uiy 00606 ipyOonpoooAOM. Mmiiiwi mmboi aBioMaTaneoioe yapoRcmo peiymipOBamM je'*opa 

OnopHM* n«r« copnoropMoao (CM pwc. 6.6B) ywennoa na hopqOkb nepejiaa; aa aeM ycra 
HOOncMW noo HODOBKH. nnawiiMHOB M perynapononHbin MeaamoMM. Bepxnae BOnuw aonoAOii 
np«*atbictpMMUM*npyooiHaMM aTonnaTenoMOaaWmiHOfOMexaHWaMa a™»»ne - Konopaa 
pci vmiDoeoMitorn MexaanjMB Vcaime craiKiibiK npywHM neeoa koaoakm Meabuie, aeM yow/we 
niiyMHH npaeoA MononKM Cyxapb perynapoaomtifo MexaaaaMa Mowei neoeMeuiarbca BMecre c ono 
POMH HontuioM na 3 mm omocmeobHO smiit* B oacropMowflanoM nonoweHaa cyxapb npawai k hop 
nvvy CHnbMMMH npywanaMH 11 vHa3aMMi>m .raaop yoTaHaennaaeTCB co ciopOHbi neooit KonoAna. 

rtpa nepewemonaa lOPMoaaoro pwnara ycanae 01 aero sepoa Tory nepanaeres aa asynneaaa 
pwnar nono*eaae topmoshoto pbisara a aaropMoweaHOM cor,roman itancMpyeTca aamennoP na 
syfinaroM ceaiopo, KopOTHOs nneio oaynnesero pbiaara asbmt npa jtom aa pb3mhmmob crop 
mOMb. woiODba BflBarancb a aopnyc. pa-Jaonar ipapHaaMM roimarena o6eax kotoooh. nepaoii 
K 6apa6aay npawaMaeicn neean i<onoA«a. MMewuian fio/iee cna6we ciamiiwe npywaHw, Ecna iop- 
Moweime npoacxoAHi npa ABttwenMa aBTOMoSana snepeA, to ara «onon«a aaxeaibiBaerco 6apa- 
60HOM a ee aamaafl kohcu nepeMewaei npasyio aonoflHy ao ee conpaHocHoaeaBB c 6apa6aH0M 
inoneweiueHae KonoflKM, woropoe ae npesbiuiaer 3 mm, npoacxoflHT npoma xopa hbcoboh open- 
mi). 06e nonoaxa pa6oraiOT Kaw nepaaHHbie. npaB8M npaaoaHbiM ycanaeM aab npaBoa HonoaHa 
nsnaeiea cana Tpeaaq, nepeflaaiieMon ot aeaoa KonoAKB. Taa Ha« topmoshob MOMewT rpancMac 
caoHMpio cioBHoiHoro iopmo 38 yBenaaaBaeTcs rnaBHOa ncponaiea. to ero paaMepu nonyaapoi 
,a Me«buie. aeM pasMepw aonecHW* ropM030B ana topmmob, yaanoaneHHbu nocne Mewnonec- 
Horo AWMiepemiHaAa, 

T0PM03 c pasHUMH nepeMOweHMBMH koboaok (CM. pMC. 6.6r), KonoAKB onapaioico 
a a oca c 3KCueHT|iaaHWMH uiea«aMa. Oca ycranoBneHbi a nacpaacapoeaHw raaaaMa B kpom 
imeflaaH, npa«nenaHHbi« k onopHPMyaaCKy. npa Monrawe T0PM03a o6ecnBBaaaeiCB noaopaaa 
aaaiie oca a tom csmum cMeiueaae Hoaua «onoAKa oraocaieubMO 6apa6ana. CrawHort npywaaoP 
KOAOflHa npamaMaioTCfl h paawaMMOMV Kvnaay. 6 KonoaKaM npaanenaMbi no (me iJiphkuhoh 
awe Ha«naAKii Topmo3mo« 6apa6aa otamt aa ayryaa a npimpennea « CTynaue Honeca uinanb- 
naMa PasjHHMHOfl Kyna« a3roTOB/ieH wax oa- 
-o uenoe c BanoM a ycraHOanen B Hpoaunea- 
no Ma mnaueaoM aoime eana aanpennea 
pwiar. B pbware paaMemena BepBBBiiaB ne, 
pepaaB. cnywauiaa ana pervnapoBatiHB aa- 
Jopa 8 T0PM03HDM MeSaHHSMB. 

8 pactopMpmeMHOM cocroflHMu Menuty no- 
noAHBMa a napaSanoM aMeerCB aaaap. npa 
TO|iM0»ie»Ba Aaaneaae B03Ayxa BocnpaaiiMa 
eica MeMfinanoa topmosmob HSMOpbl. yctaHO- 
aneiihoa aa KBonuiTeftMe, a ee uitok nosopa 
■laeaeT aa pwaar nan c paawaMMUM aynanoM 
KonoAaa npMWBMBiOTca a 6apa6aay. C bob,Ban 
lOOMoaieaae noneca. nnoipanb pa3«a>.moro 
ayaaiia awnonwea ran. aioOw oOecneaasaTb 
neooMBiueHBe aa opanauoBbie pacooflaao 
aoauoa hoaoaok 3tbm Aoctaraerca vpasao 
BBuiotaiocrb TDPM03aoip MoioaaaMa. paanwe 
lopMosawe MOMeaiw a aaaoc Monoaon 



Pac 6 8 TopMoaaoa MexaaasM c kahmoowm 
pa3*BMabiM ycrpoacTBOM a nBTOMaiasec- 
Koa porynapoBHOM 3aaopa: ! - nonoflHa 
2 — paamaMMoa nnan; 3 — T0pM03i«A apaa 
4 — ropMG3aafl KBMepa: 5 — npywaan 
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Ho PH/IK MtOMOOWIB# npilMBMBMM 10pM03NbH) MOUim JMW C HOMHOKHMIMMMHMNMM yCtpoO 
<3 BOM H flBTOWntMHflCMOil De.VPMOOtlKOfl M30RB (PMC. 6.8|. 

Ho onoOMOM pace lOHpenMH cynnopr n uMi.M.ippHnecKMe orMpcix* Koroporo BcraBPBHu 
pa-, roDKoipiiti BnyipM namporo iomi»i»n» pMMsuieMw perymiposoMHue Btyn.pt. Ha ..apyw.ioa 
iiinnp.HO.tn Haopini. pviymipono-iHOfl BtynHH HBttocBHB cmipBitMian ..upeana c ipayron.,Hb.u 
npofmPow iyOboo. o »a BHytp«.i..e.. noBBpxitociM ..apesana pe3b6a. a Hutopyn suttPHyt peryn.. 
uoBOnMNH ........ Hph nc.pBOHanam.HOfl paryflMpOBXS ropMoanbix w««aM..JHOfl noaopotoro po.y 

■mpoBOu.iw. nn.itoB ycra.mannas iot 3atop Mempy iopmojmwm 6apa&aaoM fl KnflopKBM... oem. 
..ui.o noiopo.o sa.eM noppopmMBaeTca aiitoMatH-.eCKi. K perynupoaoni.biM etynaaM npamarw 
.panoBi.Hi. i.oropwe HMerat 3v6bn, Maxopnup.ocn a aauenneH.H. c i.apywHWMM 3y6bnMM perypa 
poaoni.Mx aryiiOK. 

Pa3MHMHoe yc.poflctao cociomt h 3 K/piHa. payx pomiKos (oca koiopwx cowemenu a cena- 
pa.oi.fi, ynopnoa u.a..6b. >. rpoaesautaiHoroKonnana. Opa ropMomeHi.a Ha hjimm ..epeaaetcn ca- 
na o. uitoaa ropM03HOfl KaMepw, Bcnaactaao nero oh nepeMeipaercn a oceBOM HanpaanfHna 
.. nocpem-raoM popmhob pa3flB..taBi tomtara/IH, nepeMetpanmiiecn np.i atom pefynapoBomibte 
atyjtHM a BHHtb. npamaManr HOJtoflHH h 6apa6aHy. a co6anaa xpanoaaHoa nepecaitaBaet nepe3 
ayObO perynapoaon.ibo Bty/tOH. Koran npOHCXoflai oactopManuieam.e a tonHarena co can3aHHW- 
wa c hhmm aetanniia pBMraioTca a ofipaiHOM ..anpaBJie.iaa, perymipoBO'iHbie BiyPHM noaopana- 
eaorco nop peflctBaeM ycanan. bo-ihhhskiuicio a aauonnehaii Mempy cofianKaMM xpanoaaHoa 
.. etvnoH, b pe3V"biaio nero BHHTb. BUBepTbiBantcn. Mempy HonopKaMi. a 6apa6aH0M ycrahaa- 
naeaioTCB HeoOxopHMwe saaopw. rtpa yaenaneana 3a3opa Mempy HonopnaM.. a OapaOaHOM co- 
'ianH.i xpanoa.iMa nonapant b aapenneHae c ppyrofl napofl ayCbOB perynapoaonMOfl atynaa, mo 
aaioMatanecHM BoccTanaBBMBaer 3a3op B ropMP3HOM Mexa..M3Me, 

Haaectab. KOnCTpyrnpia 6apa6aHMb« T0pM03Hbix MetaMM3M0B, npaMeanBujaxcn coBMecr- 
1.0 C 3JteKTPHneCHHM iopmoshum npaaopoM (pac. 6.91. 

TopM03..b.e OapaOaHw KOnecHbJX a rpaMCMMCCMOHHWX topmosob oOwhho oim.Ba.OT H3 cepo- 
ro nyryHa. y neKOtopbu .opMoaoB pmck OapaOana o'u!T3MnoB3n M3 microBofl cram, m coepMaeH 
c nyryuMbJM OapaOaHOM npa ornaBHe a HepaabeMHyio KOHcrpyKUMxa, Topx.03.iwe 6apafiaHw per- 
kobux aai0M06a/.eH Bb.nom.nnr m 3 annMHHMoaoro cnnaBa c 3anMtiiM eaytpb nyryHHb.M hopb- 
uom. Ha 6apa6a..ax anorpapePant pefipa. yaejianHDanmHe mecrnoctb KOHCTpyKuai. a yflynuiaio- 
mae otbop tenaorw. Kopopna 6apa6aHMb.x ropM03oa pnn wbcihoctm a ceneHmi nuemi taupoByo 

(popMy. MHorpa nonopna omipaetcn cboOoaho 
H amai.M kohuom Ha naouiapHY m ..e .paHcmpy 
eicn. Taitan kopopkb caxiovciaHaepaBaeTcn 
oi.iocHtePbHO 6apa63«a npa ropMomeaMM. 
p.pHiutMo..Hbie ..aKPapua .oroiaapasanr 
1.3 Matepaanoa. oPpapanipax 6o..bui..M no3.ii 
ipiiU.iemoM rpeiian (po 0,4), 6onbuiofl renoo- 
crt.MKoc.bK. m xopouiefl C0np0TMaPH8M0Ctb« 
»3..auiMBaHHn. Panbiue naHpapKM a ropnnex. 
cocionm.M (poRMOBa/m a ocmobhpm m3 bopoii- 
MHcroro acOecra b cmbcm c optaHMnecHMMH 
cBfl3wBaraip..MM BemecraaMH icMonawa, nay 
nynoM, MacpaMH). Ceflnac Mcr.oPb3oaaHMe 
a., Opera a .opMo3Hwx ..aw.ap.iax aanonopa- 
te/ibHo aanpetue.io, i, h. aceecr npH3..aa nai.- 
ueporeHHWM MarepManoM 

AaCKOBblfl TOpM 03H0M MOXXHM3M 

c ipeHtpanecKHM npaaopoM: 1 - choCd (pac 6-10| C0C10MT M3 apamanuierocnpHcna 
2-o6MO!Hfi:3 —uhom; 4 —T0PM03H0MPMCK pay> HenopBMMHbix kopupok. yctanooneH 











Pmc. 6.10 AMCKOBbiii ropMO3M0« Mexa- 
mm3m: 1 — KonoflHM*. 2 — cynnopr. 3 — flu ck 


Hbtx c oObmk cxopoMflMCMa bmvtpm cynnopTa. 

3aKpe(»ne»iHoro Ha wpoMujT©flMe uan<t»bt. 
no cpaBHOHMW C MOnOflDHHMMM TOPMO30MM 
6apa0anHoro Tuna AMCMObwe ropMoaHwe 
MexaHMSMw oOnaflawr ovnuihmm aHcnnyataun- 
oMMbtMH CBOflcraaMM. a nocKORbKy nepefl- 
•me naneca Tpefiyoi npM ropMowemiM npn 
iioweHMfl 6onee 3MaHMTe/ibHbix topmo3hwx 
ycumm, to ycTanoBKa nepefl»mx KOnec 3 tm 
mh amchobwmm TopMoaawii ynymuaei sue 
nnyaiauHOHHbie KasecrBa aaTOMo6Mna 
Ecdm T0PM03H0M npHBOfl niAPaBflMMecKMM 
to BHyTpH cynnopra HaxoflMTcti oamh mom He 
CHO/ibKO rMflpaaiiMMecKHx umjimhapob 
c nopojMflMH. Ecrm npHBOfl nHeBMaumec 
Kwft. »o cvnnopT MweeT K/umoBoe m/ih imoe 
npHMMMHOe yCrpOMCTBO. npM TOpMOmeHHH 
HenoflBMHiHbie koaoakii npwwnMa»OTCH 
h BpawatouieMycw flMCKy, iiomb/ibkjtcb cnna 
TpeHHB M T0PM03H0H MOMeHT. flHCKOBblM 
T0PM03H0M MeX3HH3M XOpOUlO BOHCblBaeTCB 

b Honeco. HMeeT HeGo/ibwoe mmc/io 3/>eMeH- 
tob m Ma/iy*o waccy. 

3tot topmo3hom Mexamiaw o6naA3eT 
BbtcoKOii cTa6n/tbHocTbio cbomx xapame- 

PHCTMK. 

A»iCKOBbie T0pM03a nonyMaioT ace fionu- 
•uee pacnpocrpaHeHvie a pa6oHMK iopM03- 

HbX GHCT6M3X. MyryHHWM flMCH VCTaMOBnCH 

m 3 cTynMue Moneca. C BHyipeHHeM ctopohw 

flMCH oxaaTbiBaeTcn cynnopTow. yapenneH- 
MwM Ha KpoHuiTei'me nooopoTHOM uarupw. 

B na3ax cynnopTa ycraHOB/iewbi paGoMne mm 
iiMHflpb< B o6pa6oianHwx c bwcokom tohho- 
ClbHD OTBepCTMAX LlHHMHflpOB pa3M6UieHbl 
nopujHM. TbinbHwe nacTM um/whapob coeflw- 

nenb TpyGKOM Mewfly co6om m c r/iaBHbiM ropM03HbiM uhammapom. CynnopTbi 6t>iBa»or c oaho- 
CTOpOHHMMM MOM flByCTOpOHHHMM nOpWHBMM. EC/IM CyHROpT MMeeT OflHOCTOpOHMHe ROpUlMM. 
ohm pacnonaraioTCB c BHyrpeHHeM ctopomn. rfle oGecneMMBaeiCB nymuee oxnamflenne. 

npH TOpMOmeHMflX T0pM03H0ft flMCH, KO/IOflHM M CyPPOpT CH/lbHO HafpeBSKDICfl, HTO M0W6T 
npMBecTM n cHMweHMto iopM03HOM 3tjHt>eKTMBM0CTM. Ox/iawfleHHe ocywecTBOfleTCfl Ha6era»o- 
mHM noTOKOM B03fly*:a, A/m nysujero otboab Tenna b ahcho woneca MMorfla ae/iato» otbcpctma, 
a flMCH TOPMOBHOrO MfiXaMM3Ma BbIPOBHBtOT C BeHTMHMpyeMOM BHyTpeMHeM noaepXHOCTblO 
(pMC 6.11). 

V cKOpocTMwx aaiOMoGMneM apb HHreHCMBnoro o6flysa topmo3hoio MexaHMJMa BbinoflHBtoT 
cneuManbHwe o3poflMnaMHsecHne ycrpowcTBa b bmab BO3ayx03a6opHMM0B. Ha roHOHHw* aau>- 
M06nno>; npMMGHfltoT KepaMHsecKHB amcmm. CTOftnue h neperpeay, oeecneHMBa<omMe xopowyio 
3fl»a»eKTMBM0CTb lopMOweHMB m BwcoHyw flonroBesMOCTb. B nocneflHee opeMH KepBMH'*ecHM£ 
TOPM03HWC' flMCHM (PMC. 6.12) Ha4a/1M npMMeHHTb M Ha MeKOTOpbIX aBTOMOGMflWX CBPMHMOrO npo* 
M3B0flCTBa. 


Pmc. 6.11. Topmo3hom MexaHM3M c aeMTM/iM- 
pyeMblM flMCKOM 









PMC. 6.12. TopM03HOa MeX3HM3M C KGpaMH- 
M6CKHM flMCKOM 


flOpUJMH OOOM* UMflMMflpOB COnpUKflCaiOTCO 
C lOpMaXMWMM HOflO/JKOMM, Ma/JCTblMM C80MMM 

OTBepcmnMw Ha cneuMant,Hbie nanpaensiowMe 
nanbuw cynnopTa. nm* e nanpae 

nwtoiuae naaw. A”" npeflOTapameHnw ppeGeiMd- 
••Hfl HonoflOK, ohm npnmMMaK3icn k cynnopTy npy- 
MMHHbiMM aneMeHraMM pai/iMMHwx KOHCipyxuMii. 
K HO/lOAMaM npilK/iaCHbl •JjpHMUHOHHWe HaK/iap- 
mm Ha BHyrpeHHefl nosepxMocm Kawfloro um- 
nMHflpa npoTonGHw KSHaaKM, b Horopbix ycraHtW* 
nenbi peaMHOBbie yn/iOTMMte/ibHbie Monbtia. 3rw 
Monbua ne ro/ibKo npeflOTBpamaiOT yrenKy 

T0PW03H0M WMflKOCTM M3 HMJIHHflpOB, MO M o66C- 

newMBator (3a cner ynpyrocTM) nocne ropMOwe- 
HMB OTBOfl nOpiUMefl OT KOnOflOK. aBTOMaTMMB- 
CMM noAQepwMBafl 0 Heo6xopnMbu npeflenax 
(0.05-0.08 MM) 3330P MeiMfly flMCKOM M KOnOflKaMM. 
UMflMHflPbl 3aKpb!Tbl pe3MHOBblMM nbuie3amnT- 
MbiMM nexnaMM. C BHyTpenHeit CTopoMW T0PM03 
3aKpb<r KOwyxoM. HenOTopbte KQ/iQflKM vMOMrvteK- 
ToaaHw flarvMKOM MSHOca. moiopwm npn mmhm- 
ManbHo flonycTMMOM M3Moce KonoflKM 3aMbiKaer 
uenb curHanbMoro ycrpoHCTBa. MMcpopMnpyiouie- 
ro BOflMTenn 0 HeoGxoflHMoerM 3aM6Hbi HonoflOM. 

Ha PMC. 6.13 n0K33aH flMCXOBblH T0PM03- 
MOfi MexaMMSM, MOTOpbIM npMMeHfleTC* Ha 3B- 
T0M06Mmw M npMuenax c nneBMaTHMecKHM 
npMBOflOM TOPM030B. 
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T0PM03H0M nPMBOfl 


T0PM03H0H nPMBOfl HeofiXOflHM A" 11 VnpaBfieHMH T0PMO3HUMH MexaMH3M3MH. T, e IV IB HA SKnai 

aeaaa BniKiUO'cCHHB h MPMeHflHHfi peauiMa pafiotbi B aacroRUtee BpeMH b topmqshmx CHGieMax 
npuMuHflioica MexaHaaecHaa. raapaBnaaecaaft. naeBMBTHHecKMM. anoaTpaaecaaB BaayyMHWa 
.< cMcuiaMHhm tanw npiiBOflOB. K cueuiaHHWM oiHOCfir nHeBMOtaflpaBflMMecaitl'. anearponHee 
MaimecKHH. anexTparMAPBBnHHeCHMj), naeBMoMexaHM'tecaavi a, Haaoaep. 6onee onolKiihifl — 
i itaponHeBMorwapaamiMecKHii npaBOflw. Bee npaaoflbi hmoiot cbbh npeaMymeciBa 11 aeflocTaraa 
a ncaroMy npaueaniOTCfl b pasnanabU topmo3hmx cacieMax na pB3Hbix ranax aBiorpa>icnopiabi< 
cpoflCTB. 

Topmo3hoP npaaofl aomaea ofiecnemmaTb neraoe. Oacrpoe a oniioBpeMeHMoe npaBeaeaae 
b aeacTBae topmoshbix Mexaaa3MOB. Oh aonatea pacnpeaenflrb npaaoflHoe ycanae Meatfly aexa- 
HH3M3MB oceii ana Honec B cooiBeicTaaa c a3MBHeHaeM BepiaKanbMOM Marpy3Ka. npaxoamueaco 
aa mmx . ripaaon Taaate flonatea o6ecneaaBaTb nponopuaoManbHocib Meatfly yoamteM aa nenana 
ana punare a canaMa, npaBOflnuiaMa ropMoa a pa6ory, aMBTb BucoHalt Knfl. 6bm. aecnowabax 
a HafleWHbiM a sacnnyaTapaa Haxoaep, npaaofl flomttea ofiecneaaaaTb flBaateHae aoneca npa 
TopMOweaaa 6ea non«oro SnoaapoBaHBB. 

MoxaMatecHaa iopM03aoii npaaofl npeflcraBnoeT co6oii cacreMy tut. pbtaaroB. tpocoa. 
u/apHapoB a T. n.. coeflaatnoiflax iopM03ayio neflanb c topmo3hwmb Mexaaa3MaMa. flo cepeflMMw 
1940-x rr. raaofl npaaofl npaMBHoncn b pa6otea a ctobhomhob topmo3mwx cacieMax. rnasaoe 
npeawymecTBo MexaaaaeeHoro npaeofla — npooioTa a HafleatHOCib BOMCipyapaa. B npocrea 
uiom Bane o« COCTDMT B3 iopmoshob neaana, yciaHoaneMHofl B aaBaHe aoflareflR, CoeflBHeHBoa 
imaMa ana ipocataa c paamaMHuM ycrpoaciBOM MexaHHaecaora tana (CM. pac. 6.5) Honecabix 
ana TpaacMaccaoMMbix ropM030B. 

C yctaaoBaofl iopM03Mbix MexaaaaMOB na ace aeibipe Honeca. BMecio acnonb3oaaau/ax 
ca paaee flayx. MexaaaHeCHaa npaaofl nepecran npaMeHatbCfl B paOoaea cacieMe. 3io o6b 
Bcaseica cnoMMOcibX) HOMnoHOBKa npaBOfla. a rnaBaoe — Heao.iMOwHocibKJ aocrarayib 
a BKr.nnyaTauaa oflHOBpeMeMMoro cpaOaibisaHaB scex aetbipex MexaHa3MOB a cnoatHO 
ctbto pacnpefleneaaB npaBoflaux can Meatfly ocbmb. TmaienbHbie perynapoBKa flaaana naujb 
HpaiaoBpeMenHbifi acptJieaT. MHomecieo uiapHapHbix coeflaaeHai) a onop b wexaaaHecKOM 
npaBOfle npaBoflano h OonbiuaM noTepflM aa tpenae. Stmmb noiepBMa o6bBCHBetCB HH3KHit 
Itnfl MexaaaHecKoro npaBOfla. Ecna B npaBOfle acnonb3yiorca Tpocu. to aeo6xouaMbi nactbie 
perynapoBKa, t.h Tpocw BbiioraBaiorcB. nepetacneHHbie aeflOCTatHa onpeaenaioi aenparoa 
Hocrb MexaHaaecKoro npaBOfla flnn pa6oHax ropM03Hbix cmobm cOBpeMeHawx Honecabix 
ipaacnopTabu cpeaciB. OflHaKO B3-aa aeoi paaaMeaHoro apeMeaa fleaciBaa npa vaepataMaa 
auiOMoOanea a npauenoB aa yanoaax a croaHKax npaBOfl uiapoHo npaMOHaerca a cioaaoHHbn 
T0PM03Hbix cacreMax. 

06»Hi.wa MexaHaaecHaa npaBon ciorhomhoO cacTBMu paOoraei cneayiotuaM oOpaaoM (pac. 6.141 
Ann yflepwanaa aBTOMOfiann aa croaaKe BOflatenb nepeMBiflaer pbiaar topMuja aa ce6a. 3to 
nepeMeifloaae aepea >ary nepeflaeico aa ypaaaaTenbHbiii pbwar. aoropbili abiraraBaei ipocw, 
nponoateaabie a oOomm iopM03HbtM MexaaaaMaM aaflMax aonec, 

B 1OPM03H0M MexBHaaue aMeeica cnepaanbawa npaaoaaoa pbiaar. coeflaaBBHbiB o/imbm 
cbdbm aoapoM c IOPM03H0H HonoflHoa. a aepea nnaaay — c apyroa aonoflaoH. Ilpa BbnaraBaaaa 
ipoca ptnaai noBopaaaBaarca a paaBOflar hojioahb, npawaMaa ax a 6apa6aHy. B jarnayroM no 
MOMcaaa inra a tpocw yflePMaeaxjica aauienaoa. axoflaiueil a 3y0ba xpanoaoro Mexaaa3wa A"= 
paciapMaMHBaaao Mexaaaaecaoro npaBOfla aoflHie/ib momhoto npanOflmtMaei pwaar. yran/m 
aaei a pyaoBrae MHonay a. yflepmaaan eo B aawaroM nonoMeaaa, onycaaet pawai saaa ripa aa- 
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Pile. 6.14 MexaHHHecKMM npMBop ctobhomhoh TopM03HoM cMcreMhi: 1 — KHon«a pbinara 
npnaopa ctobhouho'O lODMoia-. 2 — pbwar npHBOpa cionHOUHoro ropMoaa; 3 — phmar pyrnoro 
npuBoaa koooaok: 4 — 3apHne topM03«bie kopowh: 5 — aapHiiH Tpoc; 6 — peryimpoBOHHas 
raaHa c KonrprailHoii: 7 — ypaBHHienu aapnerD ipoca: 8 — ManpasnoiouiMfl aoumh; 9 — nspep- 
HMfi tpoc: 10 — ynop BbwmoHaiem CMrMann3aTopa bk/ho'ibhmb crosHOHHpro iopM03a 

waTHM MwonMH ipHKCMpyiomaii aamemta Bbixopm B3 3auenneHMB c ayObOMM MexaimaMa ypaaHiv 
ieiihHbiii pwiar o6ecneHMBaer nopasy h o6ohm iopmo3bm oaaHBHOBbix npiiBopiibix ycMPHii 
a npMwame m> moiiopok « 6apa6aHy c OAmianoBbiMii CHnaMn. 

npllBOa CTOBHOHHOl'l T0pMO3MO« CHCTBMbl COBpeMeHHbIX aaToMo6nneSt II npHpenOB C 3HeprO- 
annywyiiHTopoM omocmcB h imeBMativiecKOMy lMny npiiaoaa. 

SneproaHKyMynBiop npeaciaBnnei co6oh Mowwyio npywmiy, yciaHOBPSHHyio Bnyrp« pH- 
nviHflpa ii BoaaeiicTByiomyio Ha nopiueHb co ujtohom. flopuieMb nopHHMaercB m onycHaercs np« 
H3MeHOHHH aaaneMHB B03ayxa b iiM/imape. Kprapoe BopHTenh ocymeciB/ifler cneuna/ibHUM 
HpaHOM npn orcyTCTBHM aaBneiiMB Boaayxa nofl nopuiHeM. npyMMKa nepeMemaet ero co rnro- 
noM b HpaiiHBe rionoweniie. no npneopm h pa3panraHiiio kopopok kiwhobmm win KynaHKO- 
B“" ’•'exahiiauoM m h aaiopMawMBaMnio aBTOM06nnn «a ciOBHKe. npymMMa MOwei ypepKM 
Barb aBiOMOOimb neorpaHHicHHO aonro flns pacTopMawiiBaHMB aosayx oi Kpaiia nopaeren 
nop nopuienb. KOTopbifl nepsaopmcB a nepaoHaHanbHoe nonowemie. npH hotopom koiiopkm 
MBK aHH3Ma paciopMawiiBamiOB, a npywiina cWMMasTCB, aanacaa a'lepimo pnn nocneflyoiue 
ro topMomsHHO 

rMflpaBnMHBCHMH T0pM03H0il npMBOfl aBTOM06lineS BBUBCTCB rMPpOCTaTmeCHHM T. e. Ta- 
a KOIOPOM nepepana SHeprWM ocymecronBBica paBnBHHeM whakocih. npn>iu«n peiiCTBiio 
i HppociaTHHeCKoro npiiBopa oCHoaaii na cbohctbb hbcwhmobwocih whahocih MaxopauiGii 
«• 8 npKOe, riepepaaatb coapaaaeMoe b nioeoii iohho pasnemie ao see npyrae toshh npH 
jaMBHyiom ofrbeMe 
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riDMHuMrtMBnbMafi c* 0 Ma rHflponpHBOAa iopM030B noH33aMa mu pur. 62. npweoij cocron? 

m 3 inaeHoro ropMOSHoro pHAMHAPB. nopmenb KOTOporo coflaan c ropM03noA nepanbio. Monec 

Hbl* UHnMMnpUR T0pM03H».IX Ml*X«3HM3MOB nepGAHMK M 38AMMX KOJieC. TDyflOnpOBOAOB M lUiiaM 

roe coeAMMa»oiuMx ace uMHHHAPM, neAfl/iM ynpaB/iemin h ycnmire/w npMBOAMOfo ycKAMn. 
TpveonpoBOAw, BHyrpeHMMG no/iociM rnaoMOro topM03Moro m ace* HO/iecHbrt umjimmapob 
3ancim«CHb ropwo3MOA mMAKOcrbio floKaaaMHbie mb pMcynwe perywrTOpTopMoaiiw* cun m mo- 
ay/>nTcp aMrM 6 noKMpooo‘iMoB cMcreMw, npn hx ycranonKO »a aeroMo 6 nne. Tanwte 6 x 0 A*ra co- 
craa ruaponpMBOAa. 

npn iiawaTMH nepanw nopmeHb rnaaHoro TopM03Horo uMrimi/jpa auTecHPer wnAKOcn. 
b ipvOoiipoaoflbi m KonecMbie unnHHApw. B uonecMbix mimuiApax »opM03Man wwAKOCTb 3acTaa- 
naei nepeMecnm>cfl ace nopuiMM, acjieACTBHe nero ko/ioahm topmo3mwx mcwshmsmob npaww- 
MaioTCB k 6apa6anaM |mmm amch3m). KorAa 3a3opw Mewvy mo/ioah3mm h 6apa6anaMn (amchb- 
MM) OVAVT BwOpaHbl. BMTeCHBHHe WMflKOCTM M3 ITiaBMOro T0PM03H0r0 UMAHHflPB a KonecMbie 
oraHBT Meao3MOWHWM. npM flanbwefiujeM yae/iMMOHMM cmam HamaTMB Ha neaanb a npHBOA© 
yaenaMiiaaercfl AaaneHMe wmakoctm m HasMHaerca oflHoapeMeHHoe TopMoweHw? bcbx i<o/iec 
Hgm 6onbwan cana npiuiomeHa h neflanvi. TeM awme AaaneMMe, cosaaeaeMoe nopumeM rnaa- 

MOfO T0PM03H0I0 lJMnMHAP& M3 WMAKOCTb M TeM 6onbU)3B CM/13 B03AeACTByeT Mepe3 lOJKAWA 

nopiueMb KonecHoro um/imhap 8 Ha KonoAKy TopM03noro MexaHM3wa. Tbkhm o6pa30M. qaho 
B peMBHHoe cpa 6 aTb(BaHMe scex topmo30b m nocTonnMoe cooTMouieHMe Me>«<Ay cnnoA na top- 
M03H0M neAann m hpmboahhmm cnnaMH topmosob o 6 ecnesnBa»oTCB cbmmm npMHUHOOM pafioTbi 
rMAponpHBOAQ- y coepeMeHHbix npneoAoe AaoneHMe jhmakqcth npn 3 kctpgmmomtopmokbmmm 
M ower AocmraTb 10-15 Mila. 

npn OTnycnaHHH topmo3hoh neAaAM OHa non AeAcTBMGM B03BpatHoA npywMHW nepeMeiuaeiCT 
b MCxoAHoe noAoweniie. B ncxoAnoe nonoweHHe cbogA npywnHoA B03BpamaeTcfl Tanwe nop- 
ujenb rnaBHoro ropM03«o(o unnHHflpa, cra^Hwe npywMHbi MexaHMSMOB otboaat kopoakm ot 6 a- 
pa6aHOB iamchob). TopM03»<ap mwAKOCTb M3 KoneCHwx umomhadob no Tpy6onpoeoA3M BWTecHp 
eTcn b rnaBHbiM ropM03noA um/imhad. 

npenwyiAecTBaMM rMApae/mMecKoro npMBOfla nennioTCfl GwcrpoTa cpa6aiuBaHMB (ocneACT- 
Blie HeC>HMM80M0CTM WMAH0CTM M 6onbUJ0M /HeClHOCTM ipy6onpOBOAOB>, BbICOKMA KP/l. ’• «- HOTe- 
pw 3HepIMM CBB33HU B OCHOBHOM C nepeMeiAGHMeM Man0Bfl3M0A HtHAMOClM M3 OAHOrO 06 beMS 
b ApyroA. npodora KOHCTpyKUMM, He6onbimie Macca h pa3Mepw bc/igactbmg 6 o/Jbiuoro npnaoj 
Horo AaaneHMH, vaoOctbo homoohobkh annapaioe npHaopa H rpyConpoBOAOB: eo3MO>XHOCTb 
nonyseHMH wenaeworo pacnpeAe/ieHHB ropMoanbix vcmhmA MewAy ocbmh 3btomo6h/ib 3a cser 
pa3nM'«Hwx AMaweTpOB nopuJHeA KonecHbix unmiHAPOB. 

HeAocraTKaMM rnAPonpHBOAa HB/imoTcn: norpeCHOCTb b cneunanbH 0 »l topmo3mom whakoctm 
c bmcokoA TeMnepaTypoA hmoghmb m hm3koA leMnepaiypoA 3arycreBaHnfl; B03M0mM0Cib bwxo- 
Aa M3 CTpOH npn pa3fepMeTM3aUMM BOIGACTBMG yTGMKM WMAKOCTM npn llOBpe>«A©HMM. HrtH BbtAO- 
ixb m 3 CTpofl npM nonaAaHMM a hpmboa aoaayxa (o6pa30BaHne napoawx npo 6 oK). aHBHMTe/ittHOO 
CHMmeHMe KH/J npn hm3hmx TGMnepai>pax (hhMg mmhvc 30 U C): rpyAHOCTb Mcnonb30B3HMfl hb as- 
ronoeaaax aob NenocpeACToeHHoro ynpaB/ieHMw TopM03aMn npMuena. 

An« Mcnonb30Ba»*MH b rwAPonpMBOAax ewnycKatorcH cnoipiaiibMbiB mmakoctm, HaaUBaeMwe 
T0pM03HWMM. TopM03»tWU JKMAKOCIM M3rOiaB/IHBBtO» H3 pa3MblX OCHOBBX, lianpMMGP OTMpIOBOVI. 
r/iMKoneaoA mmm mbcabhoA. Mx He«b3H CMeiuMaaib MemAy co6oA M3-3a yxyAUJGMMU cbohctb m o6 
pa30BBHMB X/lOnbGB. Bo MSOOKaHMe P33pyUieHMB P63HHOBWX Aera'IGM TOpM03Mbie JHMAKOCTM. 
nonyseHHwe m 3 MG^ronpoAyKTOB. AonycHaeTcn npMMGHmb TO/ib»to b rMAPonpMBOAQv a motoowx 
yn/IOIHGHMB M UjnaHl-H BWnonHGHW M3 MBCnOCTOMHOA pe3MMbi. 

KaH 6 wno cwasaMo uwiue, Ann noBbiuiGHWH 6e3onacHOctM aBioMo 6 M/t« om oOHaate/imio 060 
pyAvercfl 3anacHoA topmo3moA cncreMoA Kmopan Mcno/ibayoicn npM Bbixope *13 crpon pafloneu 
cmcigmm. Opn Mcnonh3oaaMMM rnAPonpHBOAa oh ace»Aa bwho/imhotch AByxKOH?vpMb»M. 
pa 6 oTocnoco 6 HW.ib OAHoro Konrypa ho aaeMcm or coctobhhm BToporo. npM tbmom cjewe npn 
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oAMMH'moR HeMcnpaBMUciM owkoawt m 3 cipo* 

ne BOOb MflMBUA, a IIMIIIb MeMcnpaHMWB mom- 
typ. WcnpaiiMbiB MOHiyp Mrpaet poiib 3anac- 
hoB TOPM03HOB CMCiewbi. c nowouibio KOiupoB 

aaioMo6M/»b ocraMaamiBaeien. 

Meiwpa iopM03Hwx MexanMiva h bx ko- 
ner-Mwe uHnMHflpbi MOryt Owrb paaneceMbi Ma 
flpa He33BI1CMMblX KOHTypa pa3nnMHbiMM cno- 
C063MB, KaK n0H33aM0 MB pac. 6,15. 

Ha cxeMe (pac, 6.15a) a oahh noHryp 06 b- 
efliiHeHbi nepaao cenmis rnaaHoro minBHflpa 
m MonecMwe uhahhapu nepeflHax *obmo30b. 
BtopoB MOHiyp o6pa3oaah btopoB ceHUaeB 
ii uitnMiiflpaMii 33AMBX ropMosoa, Tanas cxeMa 
c oceawM paafleneiniBM noMiypoa npnMeMsei- 
Cfl. ManpMMep. Ma aaiOM 06 nnsx yA3-3160, 
TA3-3307. Bonee ailnpeiiTMaHOB GMiiiaeics AB- 
aroHanbMas cxeMa paaaeAeMMs noMiypoa 
IpBC, 6.156), npu MoropoB a oabm Momyp 06 b- 
eABHSioi KonetHbie umabmapw npaaoro nepep- 
Hero ii neaoro 3aAMeio topmo3ob. a ao aropoB 
HOHiyp — MonecHbie ubabhapim Aayx apyrax 
iopM03Mbix MexaHii3uoa (BA3-2112). TIdb ra- 
kob cxeMe a cnyvae HeacnpaeHociM Bcerpa 
moximo 3aTopM03iiTb OAHo nepeAMee II oaho 
saAMee Koneco. 

B acranbMbix cxeMax, npeACTBBAeMHbix 

«a pnc. 6.15, nocne oi«a3a coxpaMsior pa6o- 
rocnoco6HOcrb Tpw bab ace Metbipe tormo3- 
»m< MexaMMSMa. mto euie 6onbuie noabi- 
uiaei 3®ijieiiTiiaMOC!b aanacHoa CHCTeMbi. 
Tan, ruAPonpnBOA ropMoaoa 3 bxomo6bab 
Mockbmi- 21412 (pnc. 6.15 b) abinonHeH cmc- 
nonb3oaaMBeM AayxnopuiHeBoro cynnopra 
ABCMoaoro MexaMBaMa Ma nepeAMHx Konecax 
c 6oAbuiiiM M ManbiM nopuiHSMM. Kan bmaho 
b3 cxc-Mbi, npu oma3e oAHoro bs MOMiypoa 
McnpaBMbiB Momyp 3anacnofl CMCieMbi fleB- 
creyet nn6o tonbKo «a 6onbuiMe nopuiHB cyn- 
nopta nepeaiiero TopM03a. nn6o Ha aaAMiie 
UlinBMAPbi M uanbie poruimh nepeAMeio ropMoaa. B cxeMe (phc. 6.15r| McnpasHbiM scerpa 
ocraeiGB oabh bp KOHiypoa, o6beABM»iouiBB KonecHbie uBiiiiHAPbi Aayx nepeAMHx >opM030B 
b OAMOIO 33AMero iaai 0 M 06 Hnb Volvo). HanOMOu, Ha pnc. 6.15 a noMa3aHB cxeMa c no/iHbiM av6 
ciipoaaMMUM (3HD-41045), a Koropoii mo6oB m 3 KOHtypoB ocyiueciBAsei lopMomeHBe acex no¬ 
net B mo6oB cxeMe o6B3areabiibiM sanseics HBABHiie aayx He3aanciiMbix rnaBHbix xopM03Mbix 
UHmiMAPOB. KOHCipymMBMO saiue acero pro 6waaei CABoeHHbiB rnaBHbiA uhammap ranaeM 
Moro Tana. r. norjiefiosaienbuo pacnonoweimbiMB HeaaBBCiiMbiMB abahhapbmii b oakom hop 
nyce 11 ppbboaom oi nepann oamhm wiokom Ho hb HeKuiopbix aaT 0 M 06 Bnsx npiiMeMSior ABa 
oOw'iMbix rnaaiibix uiiiiMMApa. vCTaMOBAeimbiK napaAnenbHO c npaBOAOM or neAann Hope3 ypaa 
HB'enbHbiB Dbvar b Aaa icroiia. 



Pbc 6.15 Cnocofibi paaAeneHBS lopMoaHo- 
ro npMBOAa mb abb (1 h 2) ne3aaBCBMbix 
HOMiypa 


258 









TnaBHUH T0PM03M0M IJMAMHAP Tima taHfleM no«a3aH Ma pMC. 6 16. 

B MOpnyceAPvr 3a apy'om (T3HABMH0) pa3MeuieHbi abb nopuiHO. B nepBbm nopiuem. yrmpa 
oico uiioK ycunmean iopM03tia. btopoh nopuiettb yciaMOBnaw cbo6oa"o. nopuiHH ynnoiHRUt- 

Cfi B AMAMHApe ABYMfl pe3HMOBb)MM HOAbuaUH. B HCXOAHOM pan'OPMOJKeHMOM POnOMBHMH 

nopuiHii npMWHMaoidt « orpaHHiiue/iBM ao3Bpar«MMii npyXMHSMM. Ha aepineH nac™ rnas- 
Horo uamii<apa sepca peanHOBwe BTynHH aanpennen 6a*on c 3anacoM topmo3hoh >hhahoctm 
baao h SMyrpM paapeneH neperopOAKOM tta abb oGbewa, coeaMHeMHwe c noAOGTfiMM 

cooiBeicravioiuix ce"UMP rnaaHoro iwmmflpa, Ctgmnm Banna npoapa-inwe. Ha hhx Obinomiemx 
wetHtv no kotopwm ocyuiectBnneicfl B«3yanbHbiA MOHTPonb 3a ypoaneM mHpKOCTM u Banna 
B npbuune 6anna MMBBTCB abihhk aBapHMHoro ypOBMB nonnaBHOBoro r»na, npn nape **mm ypoe- 
mb whahocih nn*ne onpeAenBHHOro ypoana Ha npnOopHPM marne aaTOM(>6wnn aaropaerca CWf 
iiaubHaa nawnn Banon cnywm Ann nononneHiio whahocto b ™apopphboab b Oflynae Hefionb 

UIMX ylC'IBK 



PbC 6.16. rnaBHbtM TOpM03HOM UHflHHAP THna T3MA0M: Al. A2 — HOMneHCamiOHHbie OTBep* 

cthb; 61. 82 — nepenycHHbie OTBepcnw B. r. A. E — nonocrM; 1 — nopnyc: 2 — ipyBHa; 3 — co- 
eAHHHTenbHaB BTynna; 4 — Banon; 5 — 3auiHTHbiit nonnanon; 6 — a3thhk cnrHa/m3aT0pa asa- 
PHHHoro naaemw yrobhr topmo3hoh mhahocth; 7 — ynopHoe Konbuo; 8 — napywHasi MawneTa: 
9 — Hanpaanmomao BiynHa; 10.17 — nopuiHM: 11 — cronopHoe nonbuo; 12 — yrnoTHHienbaoe 
Konbuo; 13 - uia«6a popaihb; 14,16 — MaHweiw: 15.18 — ynop»HB uiaA6bi, 19 — npywHHa' 
20 — npo6«a: 21 - Boat Aepwaienn npywHHbi; 22 — Aepwarenb npywHHbi: 23 — npywnna 


E 19 18 13 A 17 16 23 22 r 21 15 14 13 B 12 11 
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npx ropMowexxii lutoM ycMnxxena 100 M 030 B nepetiieiaaex nepBblfl nopuiBMb, xcnopwli npx 
3tom o nonocix nepea nopuiMBM » o coeaxxeHHOM c hem Tpy6onpoaoaoM xontype cxcreMw co3- 
aai-i /laaiiBHHe WHflKoeiM. 3io me aaBnexxe aojfleAcreyei hb hiopoh nopuieHb. xotopmx, nepe- 
Mewaacb. coaaaei aaaneHMO bo btopom xonrype. 

Ecbii b nc3ym.iare ooBpemaeHHa npxoopa npo«30Mflei yiBH«a xmaMocrx M3 xonxypa nepea- 
Hero nopuiMB, io npx .lawaxMx Topwo3Moft neaaax nepaufl nopuiexb cosepuiMr Oanauiee nepeMe- 
menne x BOMflei a KOHiam co caoeoaHbiix nopumein. B xaMOpe cBoOoflMoro nopuiHa 6y«ei cos- 
aaMo aasneHiie whakocxh. xoxopoe npiiBeaei a aexcraxe ropM03a xcnpaBHoro Hoxrypa, 
8 tnyiae yiCHHii ixmakocxx M3 HOHiypa CBo6oaHoro nopuma npn Hawaxxx topmo3hoh neaanx oh 
ynxpaexca B orpamvixtenb. B peaynbrare aero o6ecnexnBaeTCB C03aaHHe M36bna'ixoro aaane- 
hmb wiiflHociw a naMepe nepeoro nopuma m b cooxeercrByiouieM HOHiype npMBoaa. 

flno cmhwohms ycrnixa. npxnaraeMoro BoaiueneM Ha ropM03Hyio neaanb. b rMapaannaecKOM 
npnBO/ie nonyHwm pacnpocrpaHeHMe cnepxanbHbie ycrpoxcxaa — yCMnirrenH ycxnxTenx ycxa- 
HaBnHBaeMwe b rxapaBnxMecxMM npxsoa b KanecTBe nocropoHHero iicroBHMHa 3Heprxn, no3BO- 
noior HcnonbSOBatb 3Heprnio cmaroro B03ayxa (nHesMOycxmirenH); pa3pei«eHne, o6pa3yioiuee- 
cn so anycHMOM rpyConpoBoae pa6oraiouiero aBxraTena M/m co3aaaaeMoe BaHyyMHbiw MacocoM 
(aaxyyMHiue ycHnxxenw); mm 3HeprxioaaBneMMn pa6oxeMixxaHocTM. coaaaaaeMoro MacocoM bm- 
coHoro aaBneHMa (rxApoycxnHienM). B nocneAHee BpeMB rambe pa3pa60TaHbi KOHCipyxuxx snex- 
Tpoycunxienex. ycrnixiemi 3HaxxrenbH0 oGnerxaioi TopM03Koe ynpaBnexxe. HepaeoiaoiuHii 
ycxmvrenb ne npenaxcTByeT uiranioMy TopMowemoo aaTOMoOxna ot nepanx. 

Ha pile. 6.17 M3o6pameHbi cxeMbi niaponpHBopa iopmobob c BaxyyMHbiM m nHesMaTHsecKHM 
IrxapaBnxaecxxM) ycxmixenaMH. 

TawHe BCipexaiOTCB ycxnxrenx rHapo8axyyMHoro rxna. xoxopue no npxHpxny aeiiciaxa ae 
nomicB pa3MoanaHocibio ycxnHxeneit eaxyyMHoro tana. B oimmiie 01 BaxyyMHbix, xoropbie Bee- 
raa ycraHOBneHbi Meway ropM03HOii neaanbio 11 rnaBHwM UHnMHapoM, rxApOBaxyyMHbie ycxnxTe- 
mi woryr pa3Meutarbca b rnoGow Mecte. xxo oGnersaeT My KOMnonoBKy Ha aaroMo6xne. 

Hax6onbuiee pacnpocrpaHOHHe nonyaxn BaxyyMHbiii ycMmuenb Ipmc. 6.17al. Oh xMeer xa- 
Mepy, paaaeneHHym pe3xxoBO(i axaipparMOH Ha aae nonociH: BaHyyMHyio 6 11 axMOttpepHyio A. 
BaxyywHaa nonocTb B coeamieHa rpyt5onpoBoaOM c mctohmxkom paapeweHHB. h aaaneHiie 0 nefi 
HMme a'MoccpepHoro. ArMocipepnan nonocib A sepe3 caeAfliUMii Haanan coeaiiHueicn nM6o 
c BaHyyMHoii tiawopoil 9 pacropMomeHHOM coctoahiih. mi6o c aTMoctpepoA npn iopmom€hmh. 
HxaipparMa c ophoh ctopohw coeaxHeHa co uiroKOM ana npxaoaa nopuinn rnaaHoro uxnxHapa, 
a c apyrox ciopOHw 00003 aieamaxx K/ianax a Hee ynxpaeicn 'O/ma'cnb ox topmo3hox neaanx. 
B xcyoaxoM nonomeiixx aaBneHxe a o6ex« «aMepa> ycHnaxenn oaxHaKoaoe x paBHO aaBnexxo 
xcxoMHXKa pa3pameHHn. HMeeica B03BpaiHax npywxxa. Hoxopaa oisoaxT a nepBOHanaabHOM 
nonoweHHX axaippanxy co uiiokom 01 nopiUHB rnaBxoto uxnxHapa. 

npx Hamaixx neaanx xopM03a ycxnxe 01 Hee nepeaaeica iepe3 xonKaxenb k cneamaeMy 
xnanaHy ycHnxienn. xoiopbix cHanana 3aHPbieaex aaxyyMHoe oiaepcTxe 11 oicoeanHoet aTMO- 
cipepHyio xaMepy A 01 iiciohuiko paapemoHHB. a 3axeM coeaxHBex ee Bepe3 ompbieuieecq aiMO- 
cipepHoe oraepexxe rnianana c aiMoapepoil. flaBneHxe b nonocra* A h B ona3bBaexcfl pa3nxx 
Hbiu, a pe3ynbiaxe axaippaiMa nepeMeiaaexcfl b exopony MeHbuiero aaaneHMB, a Ha ee uixoKe 
noaenBexcB cxna. BoxopaB cyMMxpyeica c ycxnneM xonHaiena neaaax h nepeMeipaei nopuieHb 
rnaenoro uxmmapa. ycmixtenb yexpoen raKXM 06pa30M. no aononHxrenbHoe ycunxe acerpa 
nponopuxoHanuHo ycMiimo na xonKaxene. Hbm cxnbHee aoaxiEnb B03ae(icrByei Ha neaanb, xeM 
aipipeMiHBHee pa6ota yewmrena. MaxcHManaHoe aononHxrenbHoe ycxnne a 3-5 pa3 npeeocxo- 
ax I vcxnxe hoi x Boaxrenn. Ero aanbxexuiee yaenxieHxe bosmowho xonaxo 3a cxex yaenxxeHMB 
xxena xaMep xax anaMeipa axaipparMbi. 

npx pacxopuaxiMBaHxx aruocipepHaa xawepa A xepea cneafluixx xnanaH SHoab coenxxBet- 
ca c xctoxhxkom paapexieHxa. aaeneuxe b xaMepa* A 11 B awpaBHxeaeTca. axaippaiMa eo3apa 
waeica a xcxoaHOe nonowexHe. 
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Buanvfc (nociynoffr 
B MSHIOKI KIWOPT) 


BacyYM 

IP33peweimel 


Phc 6 17 CxeMbi riiflponpMOona iopmojoo c aaKyyMMbiM ycH/imaneM (a); A — aiwocoep 
mb» nonocto; 6 - aanyyMtiaii nonocib; 1 — 6aMOK rnBBMOfo icpMoanoro UHfMHOpa: 2 — 3anoo 
«bift Mianan; 3 — eanyyMHan Kawepa; 4 — flxaOiparua: 5 — aoaayuiMbiH ipM/lbip: 6 — uiiok 
neaana iopM03a: c nHeaM3i»aec«HM (nwpaaAMHMKMM) ycHnmone*i (6): 1 — noaaoaaoayiy 
»a; 2 — upon, 3 — neaanb; 4 — lopwoaHbiu MeKaHxaMtx: 5 — '"aBHuP uwmiHAP; 6 — cvwoboh 
uanxMAP; 7 — cnenBuixP wianan (pacnpeaenaienb) 




























6 ipyfic coemwmo(fliH»8oi(yvMMyioiinMBD» BewoTC"iKH«OM DaipfiwBiian vcniHaamiBaor mi 
paTMMIl kihviiim Oil pUJIionMIlaei VCMAMWIb II lIRtOXHMM |>BSp(iweiiMII IIBII OCTBHOBHO qBlir.xi|<np 
Minoi«.i:it munvMMoroMiwoca, Baie/icrmip atom s KaMepeycnmironnnoiuien«MBa«rcu pmpe 
ihbiimi- MOiuiwe nosaonnei npoiisaecrii 3 - 4 siMientnaMbn iopmokwiimh anmn npi* iiepa&orari 
mem nBiiroinne hah MBC0C6 

nni)auan4«eoKHfi yciiniite/ib (one 6 176) imeer fiannoM r janncoM cwarnro Bosayxa. cnean 
mii m KAAiidii ii CMAoaott mihimiuip cnopiuiieM mAh nnoiliBaiMOB. UJtom OMAoaorouiiniiMApa npHSO 1 
am a auHmemie nopuiMM rnaBHoro lopMroiioro mimiHapa. Hon tocMomeiniH ronnateiib neaanH 
Bo.ineiiciBvei no uiron noropbin nepeaaer vchahp onMoapeMeMno iia in iok ciinoaoro muuiHfl. 
pa ii mo cneaaiunM hnanaii nocAeomiii ornpbiaaerca n nponycKaei B03ny» noa nasneHMeM 
m 3 PannoMa b nonoctb ciiaoBoro piiniiMapa niapaamiieeKiiH yciimuenb Mweer riinpOHacoe 6a 
•ion c aanacoM pa6oxeli huuwocim. cnenamitH pacnpeaenirrenb. coeAHMBHHbiA co uitoKow 
m nopuiiiem ciiAoaoro UHmiiiApa. Man m a nHeaMoyciinHtene uiion cmaoboio unmiHapa eoaaeH- 
CTByer na nouuieiib rnaBHoro TopmoaMoru mimiMOpn Mworfla nopiueiib CMAoaoro uwiHHApa or- 
cyTcieye* h ero (tiywmiiH SbinoAHBei HenocpenctaeiiHO nopuieMb ruaBHoro uiimmapa. 

Ecnn toPmombHhb He ocymecrenneica, Hariieraemaa nacocow wiiarocrb npoxoam nepea Ha 
HflAw pacnpeaemitejia h cmiaaeroa oOpaiHp o 6 hhoh ripn iiawaniH nenaan a Dacnpeae/mtene 
nepenpbiBBercn camb huiQ"OCIii b 6anon h orKpueaeTcn ero npoxoa b nonocTb ciinoBoro umahii 
apa. ycHAiin iia uiroiie or neaann M or flaanemm mhomocth Ha nopuiBHb CMAOBoro UMAtmflpa cmao 
aweaioicn m nepenaiorcn iia nopujeHb rnaBHOro topM03HoromimiHApa. 

ripH ropMoweiiHii npOHCxoanTfliiMaMiiMGCHoe nepepacnpenenaHiie BoaaefaTByioimn Ha nepea- 
•no® h 30AHIOIO ocm Harpv30K, jannimaiauieecH b yBenuneHMH nonn ofiuieil Marpy3KH iia nepeawie 
Koneca n yMBMbUIBHHH hb aanHiie 3io mower nano npiiBOUHrb n TOMy. ‘iro ropmoaMwe chaw iia 3 an 
mux nonecox npeawuioioi chaw cuenneHna uihh c noporoH. e peaynbtate aero npoHCXoflHT enoiiM- 
|iobko h CHOAbWBHHe Konec. Haniinie perynaropa aaBneHim CHiiwaet Bepoaroocrb arorp aaneHHO. 

Perynatop ropM03Hbix cun aBioMofinna aBTOMSTHMeCKM M3Meiiaer aaHAeHiie wiinnocrM a ripii- 
aoae 3aaHMxropM030B b aatiHciiMoeni or Harpyami iia aaamoio ocb ripn jtom orpaiiiiniBaerca 
803pacraHiie topM03Mbu cun Ha 3aaiiH« Konecax npii nacritmion 3arpy3Ke aBromo6Hna c uennio 
vctaMOBiiTb wenaemyio onepenMoerb 6nomipoBOHHa iionec. Ann npeaurapauieMita 3BHOCa aaro- 
moOhab npn roDMoweiiHH menarenbiia cneaycwaa onepeflHOcib 6noKiipoaaHMa mobbc. CHBiana 
nepeniiHe. a aarem 3an»He VMeiibuieHiie bo3mo*moctm 6aoiihpobkh .lanwiix koabc noBbiuiaei 

6e3onacMocrb aaiimeHMa, 

CreneHb CHiimeHiiq aaeneHiiu a MOHiype aaniinx nonce oiHocHTenbiio nepeaiiux ycraHoamiBa- 
■or nponopuMonuAbiio acnii'iiuie 3arpy3Hii aBTOMOfiiina, noropyio onpcaenaioi no oarpysne aaa' 
HBil noaBCCHH Ho nonHOCTbio 3SuiiiTiiTb «oneca oi OnanHOOBKH H CHOAbmeHiin perynarop lop- 
M03MWX Clin Bce-tann He mower 

CyiuecrayeT chug oaiia pasHOBManocTb rnapaami'iecnoro ropM03Horo npiiBoaa, noTOPbiii na 
3WBaerca fHaponpiiBoa bwcokoio aaaneMHn Hmi MacocHo anKyMynatopHbiii npHBoa Tanofi npn- 
Boa npHueHaetca, Hanpumep. Ma napbepHbix caMocaanax BenA3. BoiueucrByn ho ropmoaiiyio 
rieaonb b atom npiiBoae BOanrenb He coaaaeraBBiieHHe a uiinnHapax rupwoaoa a numb runpaB- 
iiHiecHH ompbiBaet hah aaupwaaeT nnanaiiw aayxceHmioiiHCiro cneaauiero rHaponpana owconoro 
aaBneMHH. B caoio onepeab, am cenuun nonnnioneHbi n niapoannyMynqropaM c 3anacom pa6o 
neii wiinnocrii non eonhiuiim naeneMiieM m n ropMOSHbim namepaM Ecnn topMOweMim lie npouc- 
.oani. cenmiH i noponpaHa no nponycnaior WHanoorb a rupMo3Hbie unnwHapw. Koroa Hawiiuaaica 
neaanb icipM03a cpaSaibiaaer rnaBMuA uhbhhop ronfiemnoro tHiia. wtianocrb or nero nociyria- 
or mo ynpaanemie ceniiiiumii npaHa, noropiiie. a cboio oneueab, ornpbiaaioron >1 nponycnaior nuifl- 
nocTb n» niapoonnymy/iaropa n ti\pM03HbiM MexaMHamam 

OlflanbHOH pBJHOBiiaiiocrbKi iHapaanMneciioro h MemiHiinecnaro ppHBoaa oanamicii ropMO 
38 Hanara Iohc, 6.181. ncnonpayioiUMeca iia nernnx amOMofliinbHbix ni'Huenax (nomioH xtaccod 
no 3.5 
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TopMOS makcitb c r«APonpnooaoM paOora 

c*i onenv«iUMM 0(5pa30M. 

Mor/|# daionoea/i AMwmeicw Go? ropMo 
rnraM ftVKOMpvei coftoft npMuen 
uiioh »opMo:ia. motopmh ynupaeTCR 11 or pa 
HMH»iienb xofla flpM aomjmcmmm nanaroM, 
non VMnon m;im Ha MepoBMoH Aopme b cnen 
ne Moiy» no3Mm<aib HeGonbiune yciiiHin cma 
i hr ecneaetHne loro hto Ttiran abmihgtcr 
MPflnt’HMee npnuena. 0«na«o ohm ne bw- 
3wb3ioi ropMomeHMR npnuena. r. k. ne npe- 

HOCXOflRT VCM/1MR OrpaMHHHfe/lbHOM npywMHw. 

npM ropwomemut twrasa npmien CHHbMee 
MaKarbiBaercR na iRraM. vcwnne b cuenne 
CT3M0BMTCR 6onbiue vciimifl npywMHbi m ujtoh 
r-weinacTcn b cTopowy roaeHoro un/WHApa. 

BemtMMHa nepeweiueHMR yaemiHMBaeTCR 
3 a csei cneipianbHoro pbinara m nepe/jaeiCH 
»<a nopuieHb rnaeworo TopM 03 Horo uiinnnApa, 
b tsoropoM co 3 flaeTCR aaBaeHHe wmahoctm. 

VBe/iHMeHMe naeneMHH npuBonwr k cpa6aibi- 

B9MHK* t0pM03HhlX Me<aMM3MOB M 33I0pM3- 

h<hb«3mhio npnuena. ripnuen ropM03nrcR 
no rex nop, none topmo3mt mran n b cpenne 
ecib cmia cwanis. Ecmi -reran npoflonmaer 
flBHweMwe 6e3 topmowchhr, to cnna chothr MCMe3aer, ujtoh nepeMemaeTCR b HanpaamiK)- 
men a CTOpony rerana n ynupaeicn b orpaHnHMtenb. AaaneHne jkmakocth b rnflponp»iBofle hc 
•« e3aeT, n npnijen pacropMaM<MBaeTCR. 3/ieKTpOK/ianan HeoGxoAMM aor abhwjhmr aerenoesAa 
3aflHHM XOAOM. B03HHMa»01Aafl npw 3TOM CHflQ OH3TMR MBWAy TRraHOM H npMLjenOM He npHHO- 
aht h TopMoweHHio nocneAHero. t. m. OAHOBpeMeHHO c BK/uoMenneM 38AHero xoAa a TpanoMMc 
cmh toh nocrynaeT k 4»OHapRM 3aAnero xoab. a ot hmx — Ha aneiCTpoKnenaH. hotopwH npn caoew 
cpaGaTbiBamiH nepet<pwBaeT nponych paGonen mhakocth ot r/iaBHoro TopMoanoro unmiMApa 

M KOneCHWM UM/IMHApaM. 

MexaMHMecKMH npneoA ropwo3a nanaTa pafioTaeT no aHanorwHHOMy npMHiinny. HepeMewe- 
HHe UJT0H3 npHBOAMT H BMTRrMBaMMIO TpoCOB MAM OepeMGmeMMfO n>r, COeAHMeHMWX C paamMM 
HbIM ycrpOHCTBOM r0pM030B, BnOHMpOBHa UJTOHB lipil ABMJKeHHM 33AHMM XOflOM BbUIOnKHetCR 
i:neunanbHbiM aneHTpoMexaMnnecMMM ycTponcrBOM. 

flHeBMaTMHeCKHH T0pM03H0H npHDOfl fl/IH 3aTOpMaWHQaHHR aBTOMOGHflH HflH MpMUeflO HC 

nonbayer cmotwh B03Ay> 

npeuMvwecTBa h HeAOcrarKH nneaMaTHHecHoro npimoAB bo wnoroM npoTiiBono/iowHW rnfl 
pae/iHMecMOMv npneony Tan, k npenwymeCTaaM othocrt HeorpaHUHennwe 3anacw m aouj6bm3hv 
P 3GoHero Te/ia (B03Ayx). coxpanfMMe pa6oTocnoco6HOCTM npw neGonbiuoM paarepMerMaamni. 
t k ao3MU)HMaR yTGMHa HOMnencnpyeicR noABneli B03Ayxa ot noMnpeccopa. bojmomhocth 
M cnojib30BaHMR Ma aarono03Aax ana MenocpeAcreeHMoro ynpaanepHR topmommh ripmiena. 
Hcnonb30B9HHe B APV^MX yCTpOMCTBaX. IBHUX K3K PHeBMaTH'ieCKHH 3ByM0B0H gMrua/J, fipnau/1 
nepeM/!»0M0MHfl MMorocTvnoHMarbix kopoOon nepeAas. ycunuTe/ib cpenneHMR, npMBOA ABepeH 
aaioOyca, doahbhkb ujmh h t. n. 

HeAocraiMflMM MHOBMonpHOOAa flanmorcv*: 6oobujc»e bp«jmr cpa6aiNBaMMR ecneAOBHe veanen 
Horo noavnneHHR cwaioro ooaAvxa k yaanQHHbJM ao3flyxoManonMoeMb«M oCibBMaM nepej rpyOonpo 
aoflw c ManuiM ahombtpom, cnownocTb KOMCipyauHM, Gonbujae Macca a paaMcpw arpera»oo «J » 


nr 



Pwc. 6.18 CxcMbi TopMoaa Hanaia: a — c moxb- 

HMM6CKMM npMBOflOM; 6 — C rMAPOnpMBOflOM 






DTtMKMTenbMO ne6om.uioro pdBombco naan*, 
mm, ao3MOMMocib BtueaS h: croon np« javeo 
aaiiMii HOHfleMcata a rpyCor,po»ona» h amrapma* 
npn otOHMaienoHbu reMneparypax 

npocreiiumn nHeSManmecHMft ropMoanofi 
npllBOfl 30TOMO6nmi (PMC, 6.1931 COCTOMT M3 
pecMsepa, b kotopum noaaercn a*antb bos- 
Ayx M3 Homnpeccopa, Mpa«a. npMSOAMMoro 
a centra,,e or neaami. m topmo3hoh MaMepbi. 
ujtoh HoropoS canaan c pa3>KHMHbiM KynaKOM 
tOpW03MOrO MeX3MM3Ma. 

npM ropMOweMHM noBoporMas npofiKa 
KP3H3 COeflMHBet BHyTpeMHIOlO nonOCTb TOp- 
M03M0M Kawepw c pecMsepoM m c«atMM B03Ayx. 
B03fleMCTBycmM(l Ha flaaiJiparMy, npMBOflMt 
B pa6ory ropMoanoH MexamraM (pMC. 6.196], 
flaaneMiie Boaayxa s ropM03Moit KaMepeycra- 
naarmaaercB ta«oe me, Man a pecnaepe. flpM 
ripaopore npo6Kii kpbhs b apvroe nonowetiHe 
(PMC. 6,19a) cmaibifi aojoyx BbUCflMT ms «a- 
Mepw b aTMocipepy. PaamuMnon «ynaK sos- 
opamaercs a nepBonaiaAbHoe noncmeme 
m npoMcxoAMr pacropMamHBaHiie. 

PeanbHbiM nHeaMarHsecMMM npnaoa coapeMeHMorp bbtomoGmaa HaMMoro cnomKee. npMMUM- 
nnanbMan cxeMa nneBMarMiecKOro npMBoaa ropM030B rpy30Boro 3BroMo6i«ia n npMuena nona- 

3aHa na pmc 6 . 20 . 

npiiBOA rnrana conepmm annaparbi noarcrroBKM B03fly»3. annaparw KOHrypos pafio-en cro- 
ohomhom m sar.aCHoM cncreM rnrana, annaparm ynpaBnenMH topmo33mm npMuena. npMBOA npn- 
uena BMHOMaer annaparu pa6oneM M ctonHOiHon CMCrew 


dr 



Pmc 619. npocreMuiMH nMeaMarMHecKMM 
TOPMO3M0M npMBOA aBtOMo6MJiq: 1 — pecM- 
aep; 2 — neaanb. 3 — Kpan; 4 — T0PM03M0ii 
ummmhap; 5 — npyWHMa: 6 — uiroK ropM03H0- 
ro MexaHM3Ma; 7 — ropM03Han HonoAxa 



Phi 6.20 npMHUMnManbiian cxeMa OMeaMaTHMecKoro npMBOAa ropM030B rpyaoaoro 
3btomo6mhr m npMuena 
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Bomvx 01 rtOMnpeccOoo nocrynact yep03 peryniitop paaneimn, Bnaroorpemirenb h wmw 
nOHrypHOMV aauixmoMy xnanaMv(lice sra yorpolicton cooraaiinmi r.xcreMy noprorOBHM aoaaynai 
Tot>M03Han cxcreua BunormeHa MMOroMOxtypHOp. K KOxrypy n pa bom neoepmix TopMoaMbB Me- 
VBMH3MOB otxocqrcn. pecxaop c 3anacoM B03pyxs opxa M3 ceMuxA ropM03"oro "pana, MOflynn 
TOpbl ,3MTH0m.lMMp«BOHH0X CKCIBMbl (ABC) M tOPM03Hbie KaMBpbl nepejIHHXTOpM03XWX MeX8MM3 
MOB. K KOHlVPy 3aflMM» t0PM03HblX MBX3MM3MO0 nPMHapneWMt BTOpOK peCMBBP. BtOpaO CSHUHP 
TopM03Moro KRcwa. perynOTop ropMoaxhix cxn Monynmopbi ABC » pae iodmo3hwb xaMepbc o npy 
MHMHUMM 3'iepi oaKKyMyPHTOpaMH Ha tpexocxaix aatoMoSunox T0DM03Xwe KaMepia aapxxx 
OCBM OfiUXHO BXOflOT B COOtaB 3aPHBrO KOHtypa. Ha MHOrOOCHUX aBTOMOOHflBX TODM03Hwe K3MS 
Pbi rpynnMpyioiCfl a KOMrypw paanMHHaiMM BapxaxTaMM, Hanpxixep, 1-2 m 3-4 ocp mam 1-3 
m 2-4 oca. Tperxii kohivr oanaercn xoHtypoM cioshommoR cxcteMw n cocroHt M3 pecMBepa, top 
M03Moro KpaHa co cnenmiiMM flexctexeM. kotopwm ynpaBnnet aopMtenb. yeropHtenbHoro xnana 
mb m 3Heproa«i(yMynaiopoB. KoMivn BcnoMorarenbHofi oMcreMH copepwxr «paH ynpaaneuxo 
m asa nHOBMouMnMMflpa. flan ynpaBPeHim topMoaaMx npxpena xa aaroMoexneiiiraye ram® 
MweioTca oflMHapMWM 3amxtHbiM KnanaH. KnanaH ynpaaneMMa TopMoaaMK npxuena H coepMHM- 
tenbHwe ronoaxp. 

flpMBOP nonynpimena nan npxuena KMeet pee coepKHMtenbHbie ronoBMK. paa Marxctpanb- 
mwx itmnbTpa. B03pyxopacnpepemitenbHbni KnanaH, pyxHOfl hpbh ctouhohmom cxcteMbi 6e3 cne- 
pmpero pexciBHO. pecMBep. perynntop topM03Mbix can. Mopynstopbi ABC. ropM03Hbie xaMepbi 
c SMepioaHKyMynSTopaMM mph 6e3 mmx. CoepMHeHHe n«eBMonpxBopa mrawa m npxuena awnon- 
hbiot payMB ipvBonpoBopaMM. Koiopbie o6pa3yor nxtaioipyK) m ynpaanmomyio Marxcrpanx 
PeaabHaa cxena KOHKpetxoro aatoxroGxnfl Mower ornxyarbcfl or paccMorpeHHoX HanxMxeM hpm 
oTcyrciBMeM pono/iHMrenbHbix npn6opos. 

Cwarxe aoapyxa pen nHeaMatxMecKoro ropM03MOro npMBoaa ocymecrannetcB ROMnpecco- 
POM, npxeopsmxMCs b pexcrBxe MenocpepcraeHHo oi pBxrarenn aatoMo6xmi. MaKCXManbHoe 
paBneHxe. co3paaaeMoe MOMnpeccopoM, Mower poctMraTb 1.5 Mna. MaKCXManbHoe paBoyee 
M36wroHHoe paaneHMe ao3pyxa a pecxBepax npxaopa cocraBnner 0.65-0.8 MDa m aBtoMarxHe 
ckh orpaHMMMaaercs peiynntopoM paanemm. 

AiMocipepHbiM B03pyx HMeer onpepeneHHbix npoueMT anawHOCTii. ripn cwatax KOMnpecco- 
pom oh HarpeaaercB. a npx pBHweHHM no rpy6onpoaopaM M yepe3 annaparw npxaopa — ocrwBa- 
ei. npii 3T0M M3 cwaioro ao3flyxa Bbipenneicn anara KOTO pan ycKOpner noppo3Mio BHyrpeHMMx 
noaepXHOcieft CMCTeMW. CMbBaeT CM33«y M. rnaaHoe, Mower 3aMep3«yrb a rpy6onpoBopax m anna- 
parax npx oTPMparenbHOft reMneparype. mto npMaeper h orKa3y topmosob. flm> ypaneHtm BnarM 
(osmctkm soapyxa) B nMraiouieP HactM npxBopa, po mpm nocne pery/ioropa paaneHMA. ycranaBnH 
aator anaroorpenMrenM, ObMCTKa cwaroro B03pyxa ot BnarM b mmx ocyuiecrannercn repMOAMwa. 
MMMecKMM MPM apcop6uHOMHWM cnocoBoM TperMp cnocoO aaiAMTbi — neoeaop KOHpeMcara 
b cocTOMHHe MM3M03aMep3a«u(eM WMPKOctM. flnn aroro a cneuManbMOM annapare—cnMpTOHa 
cbirxrene — npx MMSMMxreMneparypax oKpywaioateM cpepbi a cwarbid B03pyx bbopb' napw onMR- 
ra. Koropbie. cMeiaHaancb c BbipenMauieMcfl anarop. ofipa3yoi pacraop (HH'HOP'O) c MM3M0M 
reMneparypoM aaMepaaHMO. 

HenxpexMOMiypHbiM saiuMTHbiM KnanaH. pa3penqer npMBoa Ha yerwpe. peMcrayiouMX "era 
bmcmmo ppyr ot ppyra KOHtypa. 3aiUHtHWM KnanaM no3aonner paMratbCB aospyxy ronbKo a »a 
npatneHM" n peCMBepaM, 3aipMP<aB aanac aoapyxa B pecMBepax npx pa3repMerx3auMM xa 
V'laCTKe annapaioa noproroBHx B03pyxa. OpHoapeMeHHO oh aaiuxipaer HcnpaaHbie MOMTypbi 
or hexcnpaBHoro a cnyxae o6pwaa a opmom M3 mmx, lie no3Bonfln BwPm aoapyxy b arMocqie 
py Cp33y M3 Bcex peexaepoa npMBoaa. OpMHapMbift miumthum xnanaM ornnio'iaer npxBOP >s- 
rasa a cnyxae paapwaa nxTaiowero rpy6onpoBOpa npMpena. Ha HeKotopwx aaro«o6nnsx 
SMecro HetbipexHonrypHoro npMMeMOxrt psoftiibie xn« rpopMwe 3au(MT"bie .mananai aHano 
rxHHOi o Ma3MaMBMMB. npoPAR '.epe3 MerwpexMOMtypHbiM KnanaH. cwaTbiP aoapyx 3anonHuer 

peoxaepM KOHiypoa. 





P.tooron mo&oio HOHiypa paGO'tefi CHcreMbt ynpaanaer ojina ceimn« ropMoattoto wpana Top 
MOSMOft «pnn • stci BneAdUlHM annapai, sepea Hotopwit aosjlyx npM lopMoweMMit noorynaeT 
•'! pociiueoa a pafiomw annaparw, Oh ynnaBnacTca TopmosMoA nc/iamno a HaGrnte aopHTenn 
flpn paCTopwawMaaHHM sepea iopmoiihom HpaH B03ay> «3 npHaofla BbtnycKaercH a atMooiiepy. 

Perymnop TOPM03HW* cun h woflynaiop A6C KoppeKTitpytot AaaneHHe eoaayxa a «omypax 
npn topmowcmhh. 

CromioHHOH topmo3moh CMCieMOH ynpaBmaoi c noMOupao pyHHoro iopmo3hoto npawa. ycra- 
HOBneHHofo b aafiHHe sonniera. HcnonHarenbHbiM sneMettroM Kotrrypa nanaioTcs 3MeproBKKy- 
Myrnnopw. Meway hpshom m 3HeproaH«yMynflTOpoM paaMeuieH ycHopmenbMWM KnanaH. Topmos- 
hoh npan vMeHbUjaer Hntt yBenHsnaaei AaBneMne a nonocnt ycKopmeJibHoro HnariaHa. MOTopbtw 
a cooiaeicrBHM c stum mtGo nponycKaei H3 pecMBopa Boaayx a uiwhhap aneproaiiKywynmopa, a 3 Hbbht, 
noBwipaeT b new aaBnenHe. bh6o ana cHttmeHna aaBneHMB a uwiHHape awnycKaei ao3ayx ms He¬ 
ro a arwocipepy. HroGbt o6ecnestrTb ewcrpbiii BbtnycK Boanyxa mb SHeproaHHyMynqTopoB npn rop- 
MoweHHH ycKopmenbHbiK Hnanan pacnonaraioT MaMCHManbHO 6nM3KO ot hhx. Ana kpbAhmx, iJihk- 
c«P0BaHHb>. nonoweHHB pvkobtkh cooraerciayiOT MaHCMManbHOMy MaGbttosHOMy aaaneHHio 
ao3ayxa a 3HeproaK«yMynaTopax ami atMocipepHOMy. npn npoxiewyTOSHbu nonoweHitflx pyKoar. 
kh aaenemie lattwe mo wet npHHHMarb mo6oe npOMentyrosHoe 3nasentie. sro no3aonfler ttcnont, 
3oaan. aaHHbiA kohtyp b Kasecrae HOHiypa 3anacMoit ropM03HOn CHcreMbt h nporasoaHTb nnaa- 
Hoe TopMOwenae. 

KoHi-yp BCnoMoratertbHOH citcteMbi no3Bomei BKniosan. a paGaiy MoropHbiA ropM03 — 33- 
Meamnenb. np» HawarwM hhotimh tipana B03flyx nociynaer a nMeaMouHnHHflDbt HOHiypa, a npH 
omyCKaHHH — abixoaxi e aiMocipepy. M3-3a wanoro pacxoaa B03flyxa aror HOKiyp ne aweer co6- 
craeHHoro pecHBepa. 

MaiHcrpanb, n.t raw matt pecMBep npnuena cwatbtM Boaayxow (nMratomao MarMcrpanb), 
HaHHHaeicn or oanHapMoro aamwHoro HnanaHa, a ynpaBnniouiaB npoueccoM topMomeMMfl 
npttuena — 01 ttnanaHa ynpaBnemta iopmosbmh npttuena. noaasa cwaroro B03nyxa a pectt 
aep npauena nponaBOAttTca nocTOBHHO, Heraeticttwo or roro. npoMcxoaHt topMoweHMe inra- 
•.a hhh neT. ynpaB/iBtoutafl waracTpanb Hcnonb3yeicB Ann noaaHM HOMaMaw na npnuen 0 Ha- 
sane ropMoweHMA h ero MMieHciiBHocTM. KOMaupa noaaeica nyreM M3MeHeHMB aaBneHMB 
B03ayxa a vnpaBnfliouieM rpyBonpoBoae. SeM Gonbtue aaaneHtie b rpyeonposoae, ieM HMieH- 
CHBHee T0PM03HTCB npHuen. MaHcnwanbnoi- twreHCMBHOcm ropMomenHn cooreercTByeT 
MancHMaituHoe aaBneHHe a xtarttctpantt. npw pacTopMOweHHOM coctobhhh nonynpnuena H3- 
6bH0SH0e aaaneHHe B MamcrpanH orcyrcreyeT. AaBneHHe a ynpaBnatomeii MarttcrpanH »3- 
HteHBeicB c noxiombto ananaHa ynpaBneHHB iopM03aMH npttuena. Oh coeaHMeH c oGohmh 
"OHT ypaMH pafioseM cncieMbt sepe3 KOHiyp ctobhoshom ciicreMbi. flpH TopMOweHttH paeoseft 
CMcreMOH TBrasa 603/tyx ot oGonx KpHtypoa nociynaei e KnanaH. HoropbtH cpaGaTbteaer 
ti yaennsHBaer aaaneHHe a ynpaantuomeft MarHCtpanM. Ecnw BwxoaHi H3 crpott oaHH H3 pa- 
Goshx HOHiypoa TopMomeHae npauena ocymecTanqerco no KOMaHae ot HcnpaBMoro KOHTy- 
pa. nptt TOPMOweHtm ctobhoshoh CMcreMOH rarasa yMeHbuieHHe aaeneituR a ee KOHType 
npitaoaiii h cpa6arbtoaiiMK) tuianaHa. m laKwe ocytuecianBeTCH ropMoweHae npHuena. no- 
mhmo unatHoro pewHMa lopMowettHq ananatt oGecnesHBaer aaapttHHoe ynpaaneHHe TOpMO 
3a “" npHUena nptt pa3PbtBe muatoiuett MarncrpanH. Ana stoto oh CHa6meH cneuttanbMWM 
yctpoMCTBOM 06pbt8a. KOTopbtH yMenbuiaei aaaneHHe a nttratouten MarHctpantt, ecntt no- 
ManaHoe aaBneittto ot HOHiypoa TBrasa ha axoa annapara nocrynaer, a aaBnenae Ha Bbtxoae 
annapara ne vBenMsttaaercB. 

AnB vnpaaneHBB ropMowaatieM npauena ero aoaayxopacnpeaenHtenb coeflHHBH c ynpaana- 
toiuott tt iiHratoweti MarncipanaMH. c pecnaepoM 11 topmo3hmmh KaMepaxm. no cbomm (tynKUHBM 
0O3flyxopacnpeaenHTenbHBiti Hnanan npttuena aHanontseH ropM03MOMy Kpany tia rarase. 110 ynpaa- 
noeTca om He neaant.10. a KOMattflHWM flaanemteM aoaayxa. rtocrynaiouittM ot inrasa. B pac- 
ropwoweHHOM coctobhhh Boafly* no nttratotueH mat ttctpann sepea Boa^yxopacnpeaenmenb 33 
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■I'nunCl nccaaop npauena. npa arpM ABannaae a yttpaantaoiirea Mamerpnna oneytnrBvm Mai* 
tMMunmoe aonnnmie BOMyxa a peoaBtypa npauerta paean MaHcaMunbaoMy aamwimo a p«e» 

BOPJIX 3BtltMO0HrlB 

I Ipa ropMOWBaaM turns c noMOiUbio paPoned amt OTOBHOnaoa topMojiroa oicicum flaarwaae 
a ynpaamnouiea Mmacrpana yaaflHUHBBBrco, ato npanaom a opaParbrsaiiaio nojn/juuacnpeap 
narenn aoiopua noAaet fl03Ayx m pocaaepa npauena e ropMoaabie KaMopu. Koi/ia naBirBaae 
b ynpaBnaouieA Maracrpamt ammaeica, npauen pacropMawHBaetcB Kpoua rorp, iopuo»bmbb 
opMuenB npoauxoAar acer/ta npa yMeabiueaHH AaoneMan ao3Ayxa b naratouieM rpyPottpoaoAe 
•inwr 0,48 MHa, aro Mower npoHcxoAara npa oPbiBHOit pacucnrte rnraaa or nprrrrerta Ha ctoBMtte 
.nut npn cpafiarwBaMHH anartaaa o6pbiaa na Taraae. TaKoe 3atopr.tamaaaHHe oeraHoaar npHuen 
npa ero nonHOM orpwBe or rnraaa ao apeMB ABameaHii. PactopMawaBaHae ocymecranBetro ana 
anroMaraBecaa npa nocneAywmt'M yaenaaeHaa naBneaan CBwure 0.48 MHa. ana apyaayto — 
circuaaribHoa aHonaoi' aa B03AyxopacnpeAenarene. Perynorop topM03Mbi» can a MOAynnrop ABC 
iipeAHanHaBeabi ana aoppemaposaHaa aaeneHao ao3ayxa. nociynaiomero or 803fly»opacnpefle 
naTena a rapuu3abiM aaraepaM, Cxewa paPoTbi it yerpoHCTBo Moaynaropoa ABC Pvfler onacaao 
miwe. 

TopMoraeaae npauena ctobhobhoh cacteMoa npoasaonarcn apaaom, aoroptaa ebinycaaer 
003J1V' aa 3MeproaKMyMynaropoB ropM030B npauena. 

HeHOtopwe npauenu Moryr caaPwarbcB aneaTpoMarawrabiM ananaaoM. Koroptaa cnywar &ur 
8Km0MeaaB ronMoaaoa cacteMW npauena npa ropMOweaaa aaroMOfianB BcnoMoraienbaoa rop 
M03aoa cacreMoft (MoropabiM ropM030M.3aMepnareneM|. npa noAa*ie3neKTPocarHana aneaxpo 
MaraaraoMy ananaay ot Tnraaa oa o6ecna‘taBaer nocrynneHae cararoro B03Ayxa aa pecaaepa 

K TOPMOJabIM KBMepaM 

CMeuraahbie TopMoaabre npaaopw npeACTaanBiOT co6oa «OM6aaaua» aecKonbirax ranoa 
oSwBHbix npaaoaoa. npa ax pa3pa6onte CTpeMtncs MaacaMartBao acnonb3oBaib npeaMymecxBa 
OTAenbHbix npaaoAOB a H36ewaib aeAocraiaoB. npacyuiax hm aawAOMy b otAenbaocta. 

3xox npnaoA noasonaer nonyaaib Bwcoaoe SbrcrpofleacTaae. npacywee DtApaBnaaecaoMy 
npaBOAy, a Ponburae ycanaB. xapaaiepawe Ana nHeaMataBecaoro npasoAa. noMBMO axoro ranpa 
anaaecaaB nacib cMetuaHHoro ropMoaHoro npaaopa oPecneMHBaex OAHoapckieaMOe aaaanoxop 
MoweHHB Bcex aonec aeroMoPana a o6naAaer APyraMa AocioaHCieaMa, CBOHCiBeHMWMH ranpa 
BnaaecaaM tppM03HbiM npaaopaxt, a nHeBMara'iecaafl aactb — neraoctb ytrpa8neMaa a n03ap 
naex caapaBatb a ynpaanaib topMoaHbiMH ycanaaMa Ha 6yMCapyeraoM npauene. 

CMauiariHbiH aneaxponHaBMaTaaecaHH lopMoaHoa npHBoA (3nni ponyaan pacrrpocrpa 
aenae cpaaaarenbHO neaaB«o. Oa npeacraanaer coPcra aoMpHHauaio snempmecnoto a naeB 
•xaTaaeCHpro npaaoAOB (pac. 6.211. Ecna b nHBBMonpaeoAe 3aropMawaBaHae aonec a ynpaane 
"ae annapararaa ocymecranBeica cwaruM bo3avxom. io a 3nn uoapyx acnonb3yrot ronano a nep- 
bom cnyaae. Ynpaanenae acewa annapardMH ocyaiecreriaerCB anetfrpaBecHMM nyreM. 

npeaMvmecTBaMH aneHTponHeBMonpaaoaa BBnuiotcB: yMeHbiueaae apeMe.ia cpaParbrBaaaB 
ocoSeaMO ynanetrabix oceA npauena ana nonynpauena-, yMeabujeHae TopMoaHoro nyta, ormr 
uaribHoe paqnpeaeneaae iopMP3Hbix can Mewfly nepSAHHMM a 3aA«ttMa aonecaMir aBtoMoOano. 
yMeHbLue«MB cwahtaoruax ycana* a cuenae aaronoeaaa 3a caer oA"OBP*Meitaocra cpaOatwaa- 
hmb topM03oa aa acex 3BeabBx aBionoenfla; yaenaaeHae ycioHHHaocni aaronoeaAa (cnameime 
pacaa CKnaAbiaanaB); Menpepbraauia aoaiponbaa acnpaaaocrbro aneMt'Hroa npaeona. ocymecr 
aiiaeMbiti Popiobom naai Mocianuri ao3MOmnocrb aanbaeAurea aarovata3aua>> ynpaaneniia 
AaiiweaaeM aarnMofiariB 33 caer acnonbaoaaHaB aneatpoHaoro yrtpaanenaB ronMU3a«n. ytrpo 
uiBMite npaaoaa no cpaaaeaaro c naBaMaiiiHecaBM. 3a caer o6beaa«enaB iMhku.ih aecnonbaai 
omtaparoa a G/;"OM 

arm aaaan pasaaearbCB c npocroro HcnonbaoaaMaB snearpoananaHa Pea cnanmiuvo neaa 
6MB ABB n0A8aa soaayxa a ropMoaHue aauepbr rraeBMonpaBOAa c uenbio vcnopeaaB cpaParaas 
hmb Bnocnenoraaa Pbina pajpaPoramy cneuaanbabre ao»tpHH»poBaaHbie topuoaabie nnttapa 
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Pro. 6.21 CxeMa anoKrponHeaMarH-iecKoro npHoopa aaroMoGHnn-rtiraMa: 1 — MOAynfrrop 

3nn c flaiHMKOM AaeneHMo aoaayia; 2 — 6nox ynpaBneHim; 3 — ropMoaHan «aMepa: 4 — anem- 
PHHBCKHA pa3beM snri: 5 — abthhk A6C/06C: 6 — KOM(5HHHpoBaHMbiH aneHTponHeBMaiMMBCHHA 
T0PM03H01I HPBH. 7 — fl^TMMK ABC 

iw. nonyMMBuiMe ynpaBneHae or aneKipoHHoro 6no«a ynpaaneHan. B ranoM BHpe anemporiHea- 
ManiHOCKHM npMBOfl Hanan cepmiHO npaMeaHTbCO aa tnwenba autOMOGnnfl* n upHpenax c cepe- 
aHMbi 90» rr. Oh vciaHaBAHBaercs TonbHO b pafioiea iopmo 3 hoh cncreMe. 

ripn Mcnonb30BaHim snempHiecHoro carnapa a perm ynpaeneHHB npnaoaoM Bcerpa MMeer- 
c« onacHOCTb HapyweHHA KOHraxroB, coon b paOoie xoMAbiorepa hah Me<a>mieCKoro noepem- 
ABhhb npoBOAMHKOB. 3to npHBoanr « noAHOMy Bbixony TopM03Horo npiiBOfla H3 crpon M noaiouy 
;noGas cxeMa coBRCMBHMOro 3nn npeflycMaTPHBaei BbinoAHemie OAHoro hah Hecxo/ibHHx KOHiy- 
poo larana M ynpaBneHae npHpenoM c napannenbHbiM AyGnHpoaaHHeM ipaflHUHOHHWM naeBMa- 
IMHBCKMM npMBOflOM. npH BbIXOfle 113 CIpOB 3(10 TOpMOWeHMe aBTOMOGHAfl C 3(!>([)eKIMBHOCIblO 
3anacMow encreMbi Mower Curb peamisoBaao 3 tmm coxpaHeHHbiM ynaciKOM rmeBMaiHiecKoro 
npaeopa. 

AnnapaTu noAroroBKH Bo3flyxa mb ornniaioTCfl ot npMMeHneMbix B nneBMatHHecKOM npHBO- 
ae. B HcnonHHienbHOH nHeaMarnHecHoA nacTH 3nn MMeei He3aBHCMMwe nneBMaiHiecXHe koh- 
rypbi c co6ctB6HHb.MH peCHBepaMH, KOMGHHHpoBaHHWH 10PMG3H0H Mpaa, oceao* MOflynSTpp. 
cneanuiml aneKiporoanaM, Knanan nueBMatHMeCKOro AyCnxpoBanHd. xoMfiHHMpOBaHHbiH ana- 
nan ynpaBneHMO ropM03aMn npHpena. noMHMO hhx HcnonbaoBanw rpaAHiwoHHbie annaparbi 
nHOBMOnpMBoaa b ctoiihommoA h BcnoMoratenbHOH (Ha cxewe He no«a33Hal CHCteMax. BKmoMati 
>ppM03Hwe KaMepw h MOAynHTopbi ABC Ha nepeaneA och. 

ynpaarnixjuian 3/ieinpHHecKafi nana npaBona coaepwer hctohhhk tok 3, aneHipoHHwA 6 aoh 
ynpaeneMHb. iiafiop aaiSHKOa aaBneiiHH, icmm hah nepeMeiueHHA B03flyxa >1 3ABHtp0KAanaH0B. 
BCipoeHHwx b annaparbi 30n. vHHipimHpoBaHHbiH an» acex aaroMoGHneH 3neKTpn*iecHMH paab 
BM aaa noaBMH HOMaHfl na npnuen flonoAHiireAbno Mcnonbayioica flarnHHH naaneHHn aoaayxa 
b AHeBMOnoaBecKe h He«oiopbie apvrue. Baph ynpaaneHHO 3nn Mower o6MSHHBarbCH HMipop 
Mamie* c ApyrHMM GopioBbiMH JAOKtpoHHWMH 0HCT6MBMM ynpaBAeHHO. EcreciBeHHO, KaH H apy- 
rne ihaui npHBOAOB. 30n aoawbh oGneaatb cabaaiahm AeAcreneM. 

npH nawaTHM iopmo3hoh neaanM flarsiiK nepeMeuieroia noflaer a 6aoh vnpaBAeHit" npo- 
nupuHOHbAuHbbi CHrMBA o Heo6»0AHMpM ABBAeHHH BoaAyxa a roPM03Hb« raMepax. 6no» vnpaB- 
abhha ofipafiaTbiaaei jroi curnan, NoppeKrapyorero a 33bhchmoc™ or creneHH 3arpy3HM nepeA- 
hOM h 3aAHoS och h noAaer HOMaHAbi na SAeKTROKnanaHbi ocesoro MOflynnropa h cneflnwero 
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onowDOKnanaim SnexipOKnanaabi orapwaaiorco. h B03«y» as pecaaepoa SsflOtMM) lopMoaaiae 
«aMepw OnMuoppMeiiHo aarvaKH naaneiinn annapatOB no/iaim CMfuan oOparao* cbhsh b «i»h 
YnpaanoMaa o Be/manae aaBnoaHa noaayxa na BUkOpa annapaioo. Koraa ipeCyoMBn se/Hr.Haa 
iwaneanqOvaeiAot-taray.,! Gtok ynpaaneaaa noaacxKOMaapyanearpoa/ianaHaw MayaepwaHae 
oaHMoro naaao.iaq Ecna noaana Gypo OTnyuieHa. to c aneaipowianaHpa CHMMaeica aanpqwe- 
Mae eoaavi "3 10PM03MU3 aaMep bk«oami a aTMOc*epy a TopMomeaae npsapauiaercn roam 
I3K we pa6otaei KouGMHHBoaaHHbm ananaa ynpaaneaiin JopMoaawa npauena. HSMOHIW aaane- 
mho B03flvxB h vnpaB/iaiomeM MarwcTpann. 


§37 


AHTWB/lOKMPOBOHHblE CMCTEMbl 


npa iKCipeahOM TOPMOweaaa locoGeaao Ha mokpom aooowhom noapbitHH) aHaaarenbHoe vca- 
nue Ha neaanb >opM03a Mower npMBecrM h GnoKaposKe aonec CuenneHae uihh c aopowhwm no- 
apbiriteM b 3tom cnysae pe3HO ocnaGeaaei h ynpaanaeMocTb napaer c eo3HHKHOBeHUCM 3aaoca 
3»o CBB3aH0 c T6M. hto npa GnoHupoBKe Honeca aecb 3anac no cuennemao honeca c aoporoa ac- 
nonb3yeTca b npoaonbHOM aanpaaneamt H oho nepecraer aacnpHHHMarb GoHoatae emu, koto- 
owe vaepwHaaiOT aaTOMoGHiib na 3aaaHHoa rpaeKtopaa (pac. 6.221- 

TopMoweHHe KOneca 6e3 Gookhpobkh nosacmaer peanaaoabiearb raa npoaonbatje cmw F u 
B HOHiaHie KOneca c aoporoa (TopMoweaae), ran m nonepeaHwe F s lynpaenaeMOCTb. yCToftaa- 
aocrbl. MpoMe roro. Kan Gbino oiMeaBHO Bbiuie. Harameeca Honeco HMeeT Gonbcuait 3anac no cuen- 
neaao. hcm 3a6noKHpOBaHHoe. 

nepBbie naTCHTbi aa aaiMGnoKMpoBOHHbie cacreMbi |A6CI noaBHnHCb a KOHue 20-« rr. OAHa- 
ko nauib b 1969 r. aaaanacb cepaaaaa ycraHOBKa aaraGnoKapoBOMHoa cacteMbi (ABC) ropM030B 
m 3 nernOBOM aaroMoGane. a anocneacTBHM M Ha rpy30B0M. 
npHMeHeHHe ABC cnoco6craoaano: 

— noabiuieHM® aKiaBHoa 6o3onacaociH 3B- 
loMoGana. i. e noBbmieaaio topmo 3HO(S 
3aMj)eiaaBHonM (ocoGeaHO aa CHonbaaax 
no8epxHO(rrn*l, vnyauieHipo vciohmhbocth 
a ynpaBaaeMocni; 

— yaenaaeavito epepaefi chopoctm aaMMeaaa: 

— npoaneaaio cpo«a cnywGbi ujmh. 

Ho cymeciByouiHM MewAyaapoaabiM aop 

waw ceiojiavi a oGB3aienbaoM nopaa«e ao/iwaw 
oGopyaoaarbca aHTa6n0KMp0B0HH0a Caere- 
moh cneayiouiae Tpaacnoprabie epeacraa: 

— rpyaoBbie aaTOMoGana aecoM Go nee 3,5 r: 

— fliuofiycu aecoM Gonee 5 r: 

— npaitenw a nonynpauenw aecoM oonee 5 T, 

flpyrae aaioipaacnopiaue cpeaaaa, a >. a. 

fieraoBbie aaroMoGniMo6opyAW»cn ABC no Mena- 
mkio noHynaiena ana no HHMUHaraBeiJtMPM-twroTO- 
aarenei. aatoMoGaneA Cneayet orueimb aroana 
GOiibinaHcrea coaceMeaabu nermann aatoMoGa 
ne* ABC ywe crana urrarabiu oGopyaoraaaOM. 



Pat 6.22 Canw. aoaciByiomae a Boaranro 
KOneca c aoporoa 
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CvineclBywiiu'e KOHCTpyiiliMB ABC mmcoi 

oa3nMiHwfi ypoeeiib TexMii«ec«oro coBepuieH- 
ciaa. no3TOMy MX pa3flenHnH Ha rpw «areropMM 
(1.2,3)nna aBTOMOOMfleii. wa abb (A. B) — nnfl 
npiiuenoB h npeabsanomr h iwm pa3miHHwe 
Tpe6oaaHHn. floriycxaxn h ycraHOBKe mb koh- 
xpetHbie mnbi aaTOM 06 nnefi. Ta«, iranpMMep. 
MewayropDAMwe m lypiicfHHecHMe aBio6ycM 
Moryr ocHauiaibcn Tonbuo cawtaMM coaepweM- 
HwMH ABC KaieropiiH 1- Ha ppyrn* tmpbx TC 
woryi npHMeHBibca omoCMTenbHo aeuieabie h 
npocTwe ABC, ycTanaanMaaeMbie. naripMMep, 
ip/ibKO na aaflHeii ocm. 

ABCaonwHa o6ecneinBaib; 

— MHHHManbHbift ropMO-iHOA nyrb (He Meaee 
75 % ot MaKCHManbHO ao3MOWMoro); 

— yCTOMMHBOCTb PPM IPpMOWeHMM; 

— coxpaneHHe ynpaanneMOCTH np« lopMOweHMM; 

— npHcnocoSnaeMOcib « HaMeHmouiMMcn bhbuihmm ycnoBMBM. HanpHMep cuenneHHto na cyxon, 
MOHpoH h cHOPbaHOH aopore (aflantMBHOcibl; 

— nnaBHoe ;opMoweHHe. 6e3 PbiBKoa: 

— B03M0WM0CTb TOPMOWeHMB npH BbIXOfle 113 crpoB ABC, 

— MHHHManbHbtii pacxofl paBoiero rena; 

— MHHHManbHoe nojpeBneHMe 3PeKtpo3HeprtiH; 

— noMexoyciOHHHBocib no omoujeHHio « bhbuihhm MatMHTHbiM nonBMi 

— CHrKBBHpauHK) npn BbIXOfle X3 CIPOB ABC. flHarHOCTHHy HencnpaBHOCtM; 

— 06 luHe rpe 60 BaHHB (HafleWHOCIb. HH3KaB CTOHMOCTb H T. n.). 

B COCtaB .WeHipOHHOH aHIIlBnOKHPOBOHHOH CHCTBMbl BXOflBI (pHC. 6.23): 

— aatHHKH (yrnoBOA ckopocth KOneca, 3aMeflneHH0 h t, fl,); 

— oneKipoHMbiA 6non ynpaenenHO. nonyiBloiitMfl hh$opmbum» ot flaiHimoB o6pa6au>iaaiouiHi> 
ee H noaaioiuMM ci.i Hanw Ha McnonHmenbHbie MexaHH3MW h CMmanbHyxs nanny; 

— McnonHHrenbHtje MexaHHanw (xioflvnntopbi aasneHHB pa6oiero Tena). 

tt"B noflaepmaHHB tpeByeMoro npocKanbawsaHHB |npo6yKcoBKM| Konec Heo6xoAMivio anarb 
aHanehHB ahhbAhoA chopocih aBio M o6»nB b aanyibili MOMeni ape.weHn yrnosyw CKopocib ropMO- 
3Biuero xoneca. paccHHTbiBarb cKonwraMue h ynpaanBib MoflyiiBropauM. yciaHOBneHHNMH btop- 
m03mom npHBOflc. C nououibio MOflynmopoB HSMeHmoT T0pM03H0e flaaneHiie, nocrynarawee h rap- 
M03HOIM Kaxiepan hah paSOMHn uimnnapaM h tom cawuM perymtpyior lopMOflawe chum Ha Honecax. 

yrnoayio CKopocib iioneca onpojiemioi AamHKaMH, yciaHOBneHHbiMH a crynnue noneca. hah. 
pewe. a rnaewoli nepeaDae, flaiHHK coctoht 113 poiopa a BHfle 3y8aatoro amoks (hah nepAJOpupo- 
aaiiHoro Monbuai. 3aKpenneHHoro Ma Honece. h aaiyuiHn HMflyHTHBHOciH. yctaHOBneHHOil iieno- 
flBHWHO C HenOTOPWM 3330POM OTHOCMtenbHO 3y0«OB AHCHa. 

flHHOHnyio CHOPocTb aSTOMOffumi saute ecero onpeaenflioT kocbbhmmm nyieM — nepepac-ieioM 
iHaaeHHH. MonysetiHUx o> a3tmmkob yrnoBOH ckopocth Honec. Mnorfla. nanpHMep. na nonnonpH- 
aoflhbix aeTOMOSiimn: nHHeflHyn copocib paces mbmaioT no 3HaseHaio 3BMenneHHB a npoaonb- 
M0U “anDaaneHHH. onpeflenBenoMyc noMoiflbioaar<.ma 3aMenneHMB. Com flOCTHWeHHM aenHBHHbi 
aaaaMHoio omocHrenbHoro CBonbweHHn (noporoBoro 3HaaeHMfl) 6no« ynpaaneHiiB noaaeT cool' 
oerciayomyo HOMaxfly ncnonHHienbHOMy wexaHH3My, 

CyiflecrayxH paamiHHbie npHHUHnw perynHpoBaHHB, no aenwiHHe 3aueflneHHB topMosaiuero 
Honeca. no 3a;«HH0fl oenH-miie yrnoBOH ckopocth lopnoaBiuero Honeca; no iaaaHi.oH aemviHHe 
oiHQCHienbKoio CHOflbMiCHMB; no AasneMino oa6o«ero lena m 1 , a. 



i 2 


PMC, 6.23. CxeMa aneKTpoHHOH ABC; 1 — flar- 
mhh; 2 — aaMep ckopocth; 3 — MOflynBTGp' 
4 — 6noM ynpaBneHMB; 5 — topmojhoh um- 
nnHflp, 6 — saMep AaBneHHB 
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0 iioflflflnfltouieM 6o/ibUJHHCT8e cnynaeB Ann BwncimieHKfl BCex Tpe6oeaHi.ft no AQBTTTMbhooih 
npMMeitBeics perynnpoaaHMe ropM03muero noneca no ero 3aM0juieH.no u cnoAbmennio 

HcnomnncnbHue MOxamiaMbi IMoaynmopwl ABC MOryr HMBlb paunnlHoe yciponcrno: nna- 
naiiHoe. 3onotMHnoeoe. AHaipoarMeH.ioe. cueiuaHHOe. Mo/iynmopw no nouawiau dnona ynpaa- 
noHiin n3Menaioi flaaneHne pa6onero >ena a mpM03Hwx na'xepax nun nnnimnpa* 

Paammaior MOflynmopw. paSoiaiomne no flevctiaaoBoMy (yaenuMeHne-cfipoc jiaanenno) 
.. rpenpaaoBOMy (cSpoc awflep»iKB yaemtnonne AaaneMnm padonnM uwuiaM, CoapeMeHHwe mo- 
flynoiopbi nacio HMeiot ycnoiMMeHHbii. paeonnn umka. HanpHMep. itra3a yaemiHeHnn non yMBMb- 
uieHMB aaB/ieHnn coctom 113 HCCKonbnnx sranoB, oinnnamm»*co TBMnow lOMeHennii aaBnenno. 
Or hbctotw. c noiopoA MOAynnrop woweT ocymecranBTb paGoHHA uhkji, 3aB4icm nanec'ao pa6o 
Tie ABC. TpeX(tia30Bb.r( MOflynmop 06ecnennBaet Hecnonbno MeHbuinn pacxon p36onero tena. 

CxeMbi yciOHOBKH ABC. TopMoaHaR AHMa«xnna aBi 0 M 06 .inn a BonbuioA cieneH.i 3aBncnr O' 
cxeMu yciaMOBKM 3/ieMenTOB ABC na aB' 0 M 06 nne M aw6paHH0ro npwimnna perynHpoaan«n. 
HaHfionee pacnpocipanenw cneAytomHe npHnuMnw perynupoeaHHn CMOAbjHeHMR Konec: 
nHAHBBAvanbHoe perynnpoBBHi.e CKonbweHMR nawfloro noneca B otAe/ibHoen. (Individual 
Regelung) — IR; 

— .H«3HonopofOBoe- perymipoBaHHe. e. peryn.tpo8a.ine. npeAyCMarpHBaiomee noAany no- 
ManA na PflCTopMawnBamie n aaiopMawnBaHwe odonx Konec ocm oahobpbmghho no cnmany 
Aainnaa noneca. naxoARiuerocn B xypuinx no cuennennio ycnoBnnx. — -cnadoro- noneca 
(Selecl Low) — SL; 

— -Bb>coHonoporoBoe> petynnpoBaHne nonec oahoh och noraa cnman nopaeico aamnnoM 
-CH/ibHoro- noneca. t. e. naxoAmueroco b nynuinx no cuennennio ycnoBnnx (Selecl High) — SH: 

— M0A4.<!iminpoBaHH0e MHAnBMAyanbnoe perynnpoBanne — Modifiilerte Individual Regelung 
(MIR) npeACiaBRRei co6oA HOMnpoMnccnoe perynnpoaaHne Menuiy SL n IR. CMb.cn MIR 33- 
HAOHaeicn b tom. mo ananane perynnpoaanne ocyiuecienneTcn no •MiianonoporoBOMy., a aa 
IBM nocienenno opohcxoabt nepexoA n HHAnanAyanbHOMy perynnpoaannio. MIR uenecood- 
paano ncnonuaOBSib npn lopMomennyi 
Ha onopnon noBepx.iociM c paannnnbiM 
cuennenireM noa neaniM n npaBuM iionecaMH, 
a ia«u4ie na noeopoie n noneoe'inoM ynnone. 

HhA.iBHAyanbHoe perynnpoaa.me oanneT- 

co omiiManbHbiM c ro'inn apenno odecnene- 
44tin -ia.tny-iujo.i I0PM03H0A 3dn)ieniHBM0crn 
(MMHMMailbMOrO T0PM03H0t0 ny[M). flfiB 3T0* 
uem Ha nanmoM nonece paaMeiuaeicn aar- 
HUH nactoibi apamemia >i MOAywop gaane- 
44.IS n m napameipbi perymipymico OTAenb- 
Hb.M nananoM ynpaeneHiifl a anemponnoM 
Snone. ilHAna.iAyanb.40e peryjinpoBamie pa- 
e> BCi3M0>HH0Cib nonynnib oninManunnin top- 
mo3hoh MOMBHI ..a nawAOM nonece a cooi- 
aeicrann co cueiiHbiMn ycnoBnnMi. n, nan 
cnc-Aciane, MHHHMa.ibHbin ropuoanon nyib. 

OA..ano ecnn noneca oamoh ocm 6yAyi naxo- 
AntbCO a 44eoAH.1a4.OBMX cuennux ycnoenm, 

TO I0PM03.4M0 cnnw 44a nn« lanwe Oyayr Me- 
OAMHanOBbtMH. 

B aroM cnynae eoaniinaer paaaopa'4HBaio- 
4MnM MOf/OMT np4.BOAB4u.444 n noiepe yctonnn- 

eoc™ (pnc 6.241. ynpaanfleMoob bbiomoOh npnuoAiiuinH n noiepe ycionHneocm 



Pnc. 6.24 paaBopannaaiowwM mo«b*i, 











Phc. 6.25. CxeMa chctomw ABC 2-ro noKoneHHfl (pHpMbi Bosch abb nerHoaoro aaroM 06 MAn: 

1 — astvmx; 2 — carnaubMad nawna; 3 — 6no« ynpaBneMMo; 4 — Moflynniop 

no npn 3iom coxpaHoeTco, t. k. aoneca He 3a6noKHpoaaHbi m 3anac Sokobom vciohhhboctm ocra- 
etco AOctarosHbiM CxeMa c HHflHBHAyanbHbiM perynopoBaHneM oanneicn HaH6onee caowhom h 
Aoporon. 

npH Bbi6ope cxeubi ABC oSbioMO Hcxoaoi m 3 lexHMHecKoii h 3K0H0MMHecK0M uenecoo6paaHo- 
cm. Kan nanaaanM uccnepoBaHHO, cooiaeicTayioi sceM rpefiosaHHOM. a cneaoBarenbHO. oiho- 
ctico « KaTeropwH 1 ABC MMexjume cxeMy perynMpoBaHHo (nepeAHxe Honeca/saAMne Koneca) 
IR/IR h MIR/IR. a iaK«e Apyrne cxeMbi iMIR/SL. SL/lRl ecrm npHHUMn SL ncnonb3yetcii Ha ocm 
( ocax). 06ecneMHBa«3Uiefi He 6onee 50 % cyMMapHOH iopmoshoh emit* ABC. Hcno/ib3yiomMe 
npHMUHO SL Ha o6en. ocox ATC (SL/SL), orHOcorcn k KareropHii 2. B ABC KaieropHM 3. kbk npa- 
Bnno. peanH3yercs cxeMa — SL 

Ha pnc. 6.25 noHasana cxeMa cncieMbi ABC 2-ro noHoneHHo, pa3pa6oraMHao cPhpmoh Bosch 
A"o nerKOBHX aaiOMoenneix c niapaBAHoecKitM ropM03HbiM npHBOAOM. 

0»a sctpaiiBaeico b uiiarHyio ropM03Hyx> cncieMy h He rpefiyer M3MeHeHiio ee KOHCrpyKipm. 
npeHMyuiecTea raHox cncreM 3anAKMaio>CB B npocroTe H yao6trtBe komhomobhh Ha aaroMoSHne. 

CecteMa coaepwoi rMAPdenHoecKHH yaen. pacnonaraeMbm Memay rnaBHWM I0PM03HWM n ho- 
necHMM uHiiHHAPawH. AarHHKH oacioTbi apameHHO. MOHiapyeMbie y nepeAHHX Monec h y rnaBHOH 
HepeAaHH. h jneKrpOHHbm 6no« ynpaBneHHB (3By). ycraHaanKBaeMbiA b canone unn s motophom 
otcbhc- aaioMo6Hno. Ha nonHonpHBQAHbix aeroMo6Hnnx « aarsHKaM -lacrothi BpauienHo aoBae 
nserco Aa'MMh npoaonbHoro 3aMeAneHH0. rViApaBnMHecKMH yaen cociohi m 3 Hacoca c sneHTPO- 
ABHi areneM, MOAynoropa c rpeMO aneKrpoKnanaHaMH, AByx aKKyMynoTopoa c ABMniJmpyiouiHMM 
KaMopaMM. 

B ciicreMe HCnonb3yeico 'pex4ja3Hbni pa6oiMH uhk/i, ripe toPMOMeHMH 6ea 6 /iommpobhm ko- 
nec sneHipoHnanaH cogam HoeT KonecHwA umohhap c cooiBeTCTBy®weM ceKUHeii rnaaMoro u»- 
niiMApa H T0PMO3HBB cHcieMa pafloraer ofibeiiibiM o6pa30M. Ec/ih 3BY BwoBnaei reHAeMUMIQ 
« 6noKHpoeaHMO noneca. ro anexrpoKnanaH nepeaoAHtco b nonoweHMG, npH hotopom itoneCHwA 
T0PM03H0M uomiHAp oTcoeAHHoeTco oi rnaaMoro iopmoshoio ynmiHApa h. nao6opor. coeA"“oer- 
cn c MarMcipanb«3 cnxBa. WHAnocrb neperexaeT b AGMnilnipyioiuyio KaMepy, a mtgm TOpeiiaiu- 
aaeren hscocom a rnaBMwS iopmoshoh uhomhap flaaneMne a RonecnoM nHnnHAPe yMeHouiaer 
CT B ®33C BUAepWHH aaBoeHno aneKipoHJianai. nepeBOAH'co 8 nonowemie. npn kotopom Bee 
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MarMCTpanM pa3bepMneHbi Meway coGoh. Cneayioman (Jia3a napacraHun aaBnemifl OGymecrB/m- 
eTco nepeaoaoM anempoKnanaHa a nepBOHananbHoe nonoweHMe. MiiflKocib M3 rnaBHoro rap 
M03M0r0 UMBHMflpa BHOBb nOCTynaeT B HOneCHblfl uwnMMflp. 

B cnynae OTK33a Hacoca topMoweHHe c aHTMGnoHHpoBOHHOii (JiyH«uMeM npeKpauiaercn. ho 
paGoiocnocoGHocrb ropMosHoro npHaofla coxpaiiBBTCfl. 

TanMiHan cxeMa yciaHOBKM nKeBMatiiiec- 
HOfl ABC mb aByxocHpM rpy30BOM aBT 0 M 06 Mne 
c nHeaMonpMBOflOM no«a3a«a Ha pmc. 6.26. 

3ia cMCrsMa cocroMr M3 6no«a ynpaBiieMna, 
coeaMHeHHOro c KonecHwMM aaiMMuaMH m mo- 
aynotopaMM. 

Mocynmop ABC HMeer, Han npasMno. 
anaiiiparMeHMyio KOncTRyMuMio. TaHas koh- 
ctpyKHMd o6ecneHMBaei oonee swcoMoe 
6bicTpoaeMCTBMe no cpaBHeHMio c nopuiHe- 
bom. MoflyntnopipMC. 6.27| HMeer ABasnex- 
TPOHnanana 1 m 2 m aaa OHeBMOKnanaHa. 

Bbixoabi Moaynmopa noAKnioneHbi m topmo 3- 
HOMy KpaMy. m iopmo3mom KaMepe m h aTMO- 
cijiepe. 

npM TopMOweHMM 6e3 cpaGaibiBaiiMO ABC 
B03Hy> noctynaei or Kpana Ha Bbixoa k top- 
M03Mowy HpaHy, oTWMMaei anaipparMy eepx- 
hbtb nueBMOKnanaMa m npoxo«MT «a bbixoa 
ii topmo3hoM Haniepe. OflHOBpeMeiino oh no- 
crynaeT nepe3 6onbiUOil Kanan m HMWHeMy 
nMesMOKnanaHy, koiopbih AonoAHHTeiibHO 
npMWMMaeicsi k CBoeMy ceany. nepeKpbiBaB 
STMODliepHblH BbIXOA. BepXMMM nMeBMOHOa- 
nan HaxoflHtcs b oikpbitom nonoweHMM. T. k. 
nonocrb C06AMH6H3 c atMoccpeDOH Hepe3 
:m6«tpoMnan3H otcbhmm. flpn pacrapMaiHiiBa. 

HUM I0PM03HBIM HpaHOM B03flyx npOXOAMT 
•rapes MopynflTop B oGpaTMOM HanpaaneHHM. 

01 BbUOfla H 10PM03H0H HSMBpe K T0PMO3M0- 
wy Kpany. 


Phc 6.27. npMHMMnHanbHaH cxeMa OHeBMa- 
THMecMoro MopyaBTopa A6C: 1.2 — anempo- 
ManniiHbie KAanaHbi: 3 — cneflBUlHS nopuieHb; 
4,6 — npywMHa, 5 — Kopnyc anycioioio h ar- 
MoDpepHoro lUianaHOB; 7 — ceflno aiMocfliep 
Hoto KnanaHa: A — nonocib, coeoHHinoiua" 
topM03H0H k pan c MOfly/mropoM; B — nonocib. 
coeaHWHouian MOAymnopcamoc®epoii; B — no- 
nocTb. coeflMiiHiouian B03AyuiHbiS Gannon c MOfly 
mnopoM; T — nonocib, coeAHHHiomon MOflymuop 
c paGoneM nonocibio topmo 3HQM KaMOpbi, fl — no- 
noctb, cocaHHaiouiaii iopM03hyio iiaMepy -rapes 
MO.'iymuop c aiMocipepoft 
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Upa pnSoro ABC Moavnnrnp oflecneuaBaer rpeetia-iHMA pnOo'iaa umiui. 

(1 i|mjo cftpoiu aaaneaan MB 06 a jnoirrpcmnanaMa MoayrotropB noffBsnm KenpnwBHae nr men 
iruMHoro Sihws ynpanwHNB. S/watDOH/ianaa otgcihm aflKpwtiaer atMoo|iepMbm ewxoa m anno- 
nponyouior noaayx 01 auxoan n lopniwHOMy npa ay Hopes wanwft tanan a nonocib flao 
neaae c ofcnx ciopOH AMO^paiMM eopuero naesMOK/ianaMa BwpaB.mBaeic» a oh ycMAMM npy 
•aim- unpiaHneics QflMoepeMeMHO hj 3a cpsOarweaHaq anearpcwaanana c 6 poca orKpwaaetcq 
•ihmhmP mreaMOHnanaa, Mepea Hero ocojiyx as ropMoaabix xaMep Bhixoaar b atMocipepy, 

BbUiepama Topuosaoro flaanemui leropaq 4«3ai aa nocrpqHHOM ypoBHe npmraBoaarcn non no¬ 
nane Manpnmenas lonbao «a aneinpoiwanaH otceiKH. B biom cayaae 06 a naeaMOKaanaha 3anpbrrw 

B ipetbea ipaae eneXTpoajianaMM oeecroneHu 11 BOJflyx npoxoflar H3 ropM03Horo apaaa 
a T0PM03HVO "anepv 

ycraHOBHa rpexcpasoBHX MoaymnopoB okoho aawaoro aoneca aaroMoeann noaBonner pea- 
iHiaoBarb nio6ofi npiiauan perynapoeaMan. 

Hccuoipn hb vciaHoaneHMyio Ha aBroMOfiane ABC pOHOMeHayercn coxpanqtb a ropMoaaoM 
npMBoae peryiiHiop lopMPaahix can. xora 310 a. He rpefiyeren HOPMaiHaaMM, CnaTaercq. hto pery- 
nnroo ccapaanei HOMipopraSenoHOCTi, asaweiraq a pacxo a aoaayxa m caawaer BepomHoab Bcryn- 
neaaq B pa6oiy ABC. 

Heacnpaaaoctb A6C ae Mower 6wrb nonHOCibio HCKmoaeHa, no3TOMy hbo6<oahmo Bbi6apatb 
ranoe noflHnoMBMiie paraaKOB a MOflynqroppB, aoropoe oBecneiar coxpaHBHae caoactB cacteMbi 
name npa Hananaa HeaoropbiK oniaaoB. Macro 8w6Mpaetcq flaaroaanbaaB cxewa nqflMMMaKan, 
K aawaoMy npuueccopy noawiioMaiorcq flaraua a MOflyrratop flayx Konec no flaaronana: oaaoro 
nepeflHero a oaHoro 3aflHero. B 3roM ciiyaae npa eflHHHHHoa aeacnpaBHOcrw onoiioHaerca roabao 
pflaa aaaroaanb. OflHO He3afinoHMpoBaHHoe nepeaaee Honeco a oaho 3aflHee «oneco o6ecneHar oc- 
TaroHHyio ycroAnaBocrb a ynpaaitneMocrb 3BroMo6ano. OaMna. CHrHa/iH3apyioman o weacripaBHO- 
cni ABC. noAKnionaercn napannenbao h o6ohm KBaanaM 6no«a ynpBBneHan. noatOMy. nawe ecna OHa 
ropar. oflaa as aaaroManea ewe Mower naxoambCB s HonpaaaOM cocrooHHa CaMOflaarHocra«a 
HcnpaBHOCta ABC HSHMaaercn npa swnoHEHaa 3awaraaan a npoa3BOflMrcs aenpepbiBHO npa aaa 
weaaa TC. KoHuecuiaq flBvxKaiianbHoS 3aenrpOHHHH c flaaroaaflbHbiM pacnpefleneaweM aananoa 
esataeten eaWHMM 3neMeHrou HaflewHocta ABC ann rpyaoBbix asroMo6anc-H a aarofiycoa. 
r. h. eflaHHHHbia oraa3 b ABC ae Mower 3actatb apaennox Boaatenn. npaBWHuiero a noMOtita cacteMW 
npa ropMoweHaa. K 6noKy ynpaanoHan ABC Mower noAKJioiaTbCB topMo3-3aMBflnarenb- Onearpo- 
aana aaroMata'iecKa otamoiaeT 3aMBflnarenb, aoraa ABC actynaer b pii6ory. 

Ontar anennyarauaa ABC CBaflerenbirrayer o awconoa HaaewHocra area cacreMw. Omaabi co- 
craanoiot onono 0,2 %. HaaOonee nano OT«a3biBaior sneHtpasecKae coeflHHeHan 6 nona ynpaa- 
neaa«. flamanoa a MOflymnapoa, a raawe CoeflHHeHan MBWfly rnranoM a npauenoM. OtKa3w mo- 
aynnropoa (b iom nacae B3-3a aaMepaanan) HeaHaHarenbHbi. HeacnpaBaocta aarnanoa cansaabi 
a ochobhom c yaeniiieHaeM 3a3opoe b noauianHanax crynauw aaneca, 


§38 

nPOTMBOByKCOBOHHbiE CMCTEMH 


Hapnay c acnonb3oaaaaeM ABC cU'-lBMate;ii,HD aeaaBMO aaasroMoOMnnx crana npaMBHnrb npo- 
raaoPyHCOBonabie chctbmm (flBC), aoropbie npa rnroaoM pewitMe asHweMan npennrcrayioi npo- 
Oyncoaiie aeayuiax aonec aeroMo6ann. nBC Me omoenreo k iopM03HQMy ynpaa, kihmio. ho. aaafly 
MfleHtanaorn npimuana pafiorw m acnonbaoBaiian oahmx h rex meannapaioa. nacro paccMarpa 
BaoicB cobmoctho c ABC, 
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f»pOMlHO0VHCODO'*HWe CMCT0MN AMMO MH- 
nonb3VK»»Cfl MB M0f103H0a0p0)HH0M ipBHCnop- 
IC. HQ BMUlb COBCeM HOflBBHO CTBrtM npMMB 

Hflibco Ma BernOytax, neiKOBW* m rpyaoBbtx 
aBTOMoOMWW. 

nbC Macro ycraHaB/mBooTCrt b coMeraHMM 
c ABC. -no noaaonaeT ycMopMTb npouecc 
pasrona. a Tan>*<e noBwcuib npo»oflnMocib 
na MBfHMX rpyurax w CKOMb3HM* Aoporax, 
npMMUMn fleflCTBHR CMCTCMb* OCHOBBH H8 8B- 
lOMBTMMeCKOM nopTopMamMoaHHM 6yncy»owe- 
ro Koneca (pwc. 6.28). 

Dpn aroM flpyroe eeaymee koabco, Maxo- 
AnmeecR tia aopowhom ncmpbium c xopowmmm 
cuenHWMH xapaKrepHciHuaMH. mowct boc- 
npMHMMaib 6QnbuiMH KpyTfluiHH momght. B pe- 
3ynbTaie. nan h npw 6nonnpoBKe flmj»4)epeH- 
UMana. yBenMMMpaercB cyMMapHaa cuna rani. 
aBTOMo6«inb MomeT rporaibcw c Mecra m pa3roHBTbCfl c 6onhtuMM ycKopenHeM. Kpowe roro. cmc- 
reMa npw hgoOxoahmoctm yMeHbiuaer nopany ronnMBa b ABnraie/ib m orpaMMHMBaeT o6my»o TflfO- 
Byio cuny Ha eeAymux Konecax. 

K npeHMymecTBaM DBC otnocur 

- yBe/iMHenwe chow wm h noBbmjenne yctoftHMBOcTM 3 btomo6h/ir npM TporaHbM c Mecra. pa3- 
roHG h ABHweHHH Ha CKonb3How popore; 

- v8enMHeHHe npoxOAMMOcni no MRrKMM rpyHTaM; 

- yweMbUiGHHe Harpy30K b rpancMHCCMM npw pG3K0M H3MeHeHMM K03d>(t»HUKeHTa cuenneMMff. 



Pmc. 6.28 npHHUMn AeMCiawo nBC: F, — Tflro- 
BaR curia (6ea nBC). F n - TopM03naR curia, 
F„. — AononHMTenbHaR mroBafl c*na: F h — cvm 
M apHas curia mrn 



Pmc, 6.29 Cxewa KOMn/ieHCMOH ABC/flBC nemoBoro aBTOMo6miR: 1 - aatMMM ckopocth ko 

ncca. 2 - MOflynsTOP ABC: 3 - Miwninon nBC; A - 6no» ynpawwMK* ABC. S - 6no» ynpaane 

hm» nsc 
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(immmiie pacxoatt rniunma ocoflexxo b ohmmhx yoiotuiax. 

yMCHMMHIM H3MOC0 lUMH, 

— cHiHKBHHe yroMnneMOciii soai'tona. 

B xartonwoe bpsmu bo bk-. nBC ami aBtoMaixxecxoro otpanxMexHa 6y«eo8axH« «onec 
npiiweNseiCB JneKipoiimta. 

CxeMa MOMnneHCHOM ABC/flBC 00 x 333113 Ha one. 6,29, 

ABC flonatwnetca MoaynatopoM nBC. Horopuii xweer aaa uxnxMapa, BwnoHemiMl a riiapo- 
MaiMcipanM coeaxxsiouiMe maaMwii iopmo3moh ipinxxap xepe3 Moaynatop ABC c xonecxbiMM 
ui"iH«ap8Mn. BHyipo ipmHHapoB Moaynn’opa pacnonowexbi nnasaiowxe oorujmh c uempanbHw- 
mm wianaMSMM. nocneaxue coeamtaior axoaHyiO M 8bi*oa«yKJ MarxcrpanM igoiMHApa. RopumM 
ynpaonpioTcfi nocpeactBOM tpexnoaimnoHHbix jneKipoMarxiitHbix h aey«no3MuHOHHbu apocce- 
mipyioiaM* naanaHOB. 

npM topMomexHH aBiOMOfiumi mnaKOCtb 6ecnpenarCTBeHHO npoxoflxt xepe3 uxnHxaPbi mo- 
aynaropa w aannxM nonecttbiM uumtHApaM. 

Bo BpeMB paeorbi OBC no HOMaxae 6nona ynpaaneHHn Ha npntopMaxtMBaHxe oaxoro him 
o6ohx BeaywMx Konec snettrpoMarHiitHbiM xnanaH neoeBoantca s nonowexxe. npn hoiopom aae 
nex»e H3 riiapoMBcoca nepBaaercfl B ynpaBnaowyio nonoCTb UWlHxapa Moaynaiopa cneea ot 
oopujmb. noa aeBCTBHEM naeneHHB wnaxocTM nopuieHb nepeMeuiaeiCB anpaBO n nepexpbieaet 
ueMipanbHbiS KnanaH. fla/ibHetuueeaBHweHMe oopiumb npxBoaxr h noBwiueMMio aaaneHMB s ko- 
necMbix uMBMHapax. Bbiaepwita mom cSpoc aaenexHa ocywecranniorcfl no KOMSHae sneKipoxxoro 
6 bob 3 nepeaoaow anexTpoMarxxTHoro xnanaxa a cooTBerctsyioiaee noaowexne. 

flno nonyxexnB fionbuiex ioxhocim m nnaBxoctw perynxpoBaxxB CKOnbwemin xonec B rsro- 
bom psixxMe b nBC M3Mexexne aaBnexxo xeoCtoaxMO npox3aoaxib 6anee ueanexxo, IBM b ABC. 
flnn aioro e uoavnaiop saeaexbi apoccenxpyiouixe xnanaxu c MexbinxM npoxopHwM cexexMeM. 
xoiopbie cpa6arbiaaoi b xaxane (ByxxuxoxxpoBaxMB n6C. 

PaccMoipexxaB xoxctpyKUMa Moaynnropa MOwei npMMBHBTbcn oraenbHO ot ABC. ana xero 
aBTOMoexob aonwex 6bttb aooeopyaoeax xonecxbiMM aatxMxaMM ytnoBbix cxopocrex, 6 /iokom 
ynpaBnexxfl » xMen. rnapoci'CTewy awcoxoro aaBnexxB. 

PeryoMpoeaxne npvisutero MOMema aBttraretiB npox3BoaxTca xoMnnexcxbiM BoapexoraneM 
xa apoccenbxyio 3acnoxKy. xa CHCreMU 3awxraxMB x anpwexa tonoxsa. nonowexxe apoccenb- 
xox lacnoxKx Mower M3MexBibC9 a/iextpoMexaxMHecHMM mjim anexTpoMarxmxwM vctpomctbom. 

Hams scero xcnonb3yerca anetapoMexaMnxecKaa cxcteMa. x3BecTxaB noa xa3B3tiH6M 
■snexipoMxaa neaanb ro3a-. B 3tox cmcibmb MSMeHBHxe nonoxtexxa neaanx -ra3a- c noMOuibO 
aaiMHHa nepeMeweHxn neaanM npeo6pa3yetca s aneKTpnxecKMd cxrHan B 6no«e ynpaanexxB 
aaHxbJii cxrxan npeo6pa3yeicB c yxeioM pnaa 3aaaxxbix nepeMexxbix h cxnta/ioB oi apyrxxaat- 
•imkob (teMneparypbi, xactoTbi Bpaiuexxa aBHratena x r. n.). a 3aieM nepeaaetcB x anenipoaBx- 
ratenio, xotopux nepeMBwaet apoccenbxyio 3acnox«y xnx penny tonnxBxoro xacoca (B cnyxae 
ynpaBnexMB a»3eneM|. CxrHan oeparxoii cbbjm o nonowexnx 3acnoH«x xnx pexnx taxwe nocry- 
naet b 6 no« ynpaanexHB. 

KoKaxaw, nocrynaouixe or 6noxa ynpaanexitfl nBC. xmoioi npxopuieT no otHOuiexMio x cxr- 
xanaM noctynaoiuMM or aaTXMxa nepeMeiueHXB neaanx -ra3a. HanpxMep, ecnx Boaxte/tb 
oiKpbiBaei apoccenbxyio 30cnoxxy xa yron. o6ecnexx8aiommi noaaxy k xonecaM Hpytauero 
MOMex-ra. 6otibuieto. mbm momho pcan«3oeaTb no ypnoaxoM cuennexxB, to no xoiaanae err 6nona 
ynpaanexitfl BBC yron orxpbmtn Mower 6brtb yMexbuiex ao 10° 3a epeMB 100 Me. 

B noxae 80 X rr. xaxanocb cepnitMoe npox3Boacteo nponiao6yKC080HHbix exeteu ana a« 
aenbxbo. rpy^oaun aHtOMoflxneli, aaio6ycoe m ceaenbxaix iBraxex. HMeiotUHx nxeaMarxxecxHM 
IOPM03MOB npxBoa. npx 3TOM M3 coo6pawexMA 6e3onacxocnt cxMraeTca Heuenecoo6oa3"aM 
o6ecnexexMe aoaMOMxocm aaMweima c 6onbujHMM ckopoctbmm, npx xotopbix xentja aoctxxb 
BMCOKOM xaaewHoax topMOweHMa. nostoMy nxeaMarxxecxiio 06C otaenbiio ot A6C xe M3roraB- 
"Maaioica M xe yctaHaanxBaiotca 


2T6 


noebfuifiHMe 3«td>enTM0MOCTM fl6C ho aBTOMnOMna'* 6x2 c nnesMonoABecMOH wowcrr flbftb no 
c> mi Hvio MDniMOBDOMeHHwM me 60 nee seM na 90 c» yeemmemieM na 30 % wbi py 3 kh na oenvuivio 
ocb BcneacTHMC BbinycKa Boanyxa M3 flMefiMOda/MOHoe noflBecKH no/wepwn8aiouu*Ct ocm flrm 
jroro MCMo/ib3vtorcfl cooTBeicTByioiuMe aneinpoKoanaHw. 

Kbm noMa3ann McnwianuB. pacxoa aoaxjyxa npoTMBo6yMCoeo , iMoft cwcreMOM Netionbuio* m yc 
raHOBKM Aona/lHHTOflbHW* pecMBepoB Me TpeOyeicn. 


§39 


nEPCnEKTMBHblE HAflPAB/lEHMB PA3BMIHB 
T0PM03HblX CMCTEM 


COBpeMeHMwe aHTHGnoKHpoBPMHbie CMcreMbi ABC noflowww Hasano noBaneiiHio ppyrnx anem- 
P0HHW» cMcreu a T0PM03H0B ciicieMe. Crano oeuienpHHBrbiM dasbiearb ramie ciicteMbi EBM 
(Electronic Brake Management! — anewrpoHHOe ynpaBnemie TopMoaaMH, WHorpa nptiMBHnercB 
apyron repMHH DSC (Dynamic Brake Control) — AMHaMiiHecmm Komponb ropMowemifl. Pio6afl 
CHCietvia ABC naHHiiaer paBoraib nocne roro, nan 3a6noKHpyercfl .torn Gw oaho M3 HO/iec. npn 
aBHMeHHn aaTOMo6nno npoiicxoput H3MeMeHne BeprHKanbHbix Marpy30K, npnxopflUt"xca Ha ot- 
aenb Hwe Honeca. HeM 6oabiae Karpy3Ka, reM Gonwuee ropM03Hoeycwme Mower pa3onrb ropM03miiee 
Koneco. Earn ywibiBatb nepepacnpepeneHMe aepniKanbHbix Harpy30K. to mowho cyiuectaenHO 
noBbiCHib K3H agrtpekniBHOCTb topMOweHMB. T3K h ycionMHaocTb aaroMoGMna npn ropMOwewmi. 
flnq 3Toro aBT0M06anb aonwen iiwerb HaaewHbie paimnm. onpeaennroune pacnpepeneHHe 
eepTMKanbMbix Harpy30H no ocbm a Gopraw asTOMOtSHfiB, KOMiibiotep H cooraercTByiouiee npo- 
rpaMMHoe oGecneHOHHe. B KanecrBe iicnonHMtenbMOro ycrpoiicTBa MoryT HcnanbaoearbCn ywe 
cymecTByioiuHe ceropHB Mopyrnnopbi ABC. 

ApyrHM HanpaaneHMeM coaepiueHCTepBaHiiB topmo3hqm CMcreMbi BBnsercB npuMenemie 
cucreM EBA (Electronic Brake Assist) - aneKtpOHHan cucreMa noMPwii ropMOweHHO. CucreMa 
EBA anepBbie Obina npeacraBneHa Ha aeroMopHnni Mercedes, a noawe nonawiacb m na aBt0M06H- 
ntu ppyrnx ipnpM. 3ra cxcreua o6ecneHHaaer MaHCHMa/ibHO ao3MOWMyio 3iMieKTi.BH0Cib npn 
akcrpeHHOM lOpMoweHHH. A"" atnynneHMfl ee b peSctane HOMUbiOTep oripeperoiet Haiano topmo- 
weHHB b aBapHiiHOM pewHMe. a pnq aroro oh ponmeH npoaHanH3iipoBatb uenbifi pup ©ainopop. 

Tam HanpHMep. na aaroMOGH/tBx BMW raKan CHCteMa aKtHBH3HPycics roitbKO a tom cnyiae. 
ecmi BUnoAHmoTcn cnepyiouwe ycnoanfl: 

— paaneHKe a rnaBHOM T0PM03H0M unnimppe cocraanBeT Gonee 3 Mfla; 

— HSpacTanHe gB&fleHHn npoiicxppHT co CKOpoctbio Gonee 600 Mfla/c; 

— cKOPocrb aBT 0 M 06 nna coctaBntier 6onee 5 km/h: 

— aBTOMoGiinb He pBHwerca 33 ahhm xopom: 

— xotb Gw OflHO H3 itonec He paGoraer b pewitMe ABC 16/iomiPveroB), 

TonbKO npn BbinonHOHHM Bcex 3tMx ycnoawH HOMPbiOTep paer KOMaHpy na 3HctpeHnoe topmo- 
weHMe. CncreMB ontniOHaetCB, Horpa aopmenb ornyCKaer ropM03Hyio neparib MAM CHOpooib as 
roMoGnnfl napaer po 5 hm/h. 



Piic 6.30 SnoKtpoHMbie CHcieMui ynpaanoMMB topmohibhkom 
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Ohctvmm 3ne«<vpomioro vnpaaneHnB topmonmMMom nonyiaior ace Conee uinpoKoe pac 
npocrpaiipmie o ropMOSHbix cnr.TBMax coapeMOHHbix aBioMoOnned. Tan rcpMoaiian cnmewa 
moboi' mopo/im odTOMoOiirm Range Rover BWlKmasT cewb pa3m.MHWx BneaipoHMw* cncreu 

(one 6 30). 

Hapafly co rrasiuMMii y*e npMBUHHUMM ABS — a»Tii6noKHpoaoHMOfl cmctbmoU, DSC — cne- 
leMoii nopaepwamiR ymoA-iMBOctn » EIS — np 0 THB 06 y«C 0 D 0 iH 0 H cwrreMoA. MMeiotcfl flono/iHa- 

reabMbie 

— HOC (Hm Descenl Conlroll — oncreMa aaioMaTniecKoro iipnTopMajnnBaMno na cnycae; 

— EBD (Electronic 8rake Distribution) — ane«TponHoe pacnpenenenne topmo3hw« cnn no ocbm 
aatoMoenno; 

— CSC (Cornering Brake Control) — cumene pacnpepenemiR topM03Hbix cnn no 6opiaw aaro- 
MOBnnn na noBOPorax; 

— EBA (Electronic Brake Assist) — cucreua pra 3HcipeMHoto topMoweHna. 

Pa6oron ace* 3tnx CnmeM ynpaarmer OflMH anempoHMwn Bnon, Koropun 06 bepMHeH a ophom 
Kopnyce c r nppaanHHeCKnM MopyneM cncreMbi A8C n DSC. n coepnHen HOMMyHMKauMOHHbiMn nn- 
hhsmh cppyrMMM 3neniD0HHbiMn fiDOKBMH: ynpaBneHim fleviraieneu, hopoSkoh nepepas, pa3«a- 
roMHon hopoGhoh. nxeBMeTimecKog noaBecKoii rnapaanMiecKiiM Mopynb <t>o P MnpyeT aenuvxMy 
flaanemw topmo3hoh mhpkocth a rpvoonpoBojiD. to P mo3moh ciictomw no cnmanan 6nona ynpaB- 
neHHfl. KotopuA awpaParbiBaer «x. aHanH3H P ys paHHue, nonyMeHHbie err parMHKOa: HacTorbi Bpa- 
(ueiiHo konec. paanehna a !opmo3ho(i cncieMe, nonomeHnn topmoshoh neaann. yrna noaopora 
pyneaoro ironeca, Ookobwx m npoponbHbix ycKOpennH. 

ToPM03Mbie cncreMbi aaroMOSunen Moryr craib euie Oonee cosepwaHiibiMn npn uinpo- 
kom nptnneHeHMn ra« Ha3biaaeMbix cnmeM iopMOwe«MR no npoaopau |BBW — 8rake By Wire). 
B tanoA cncreMe MexaHmeckan can3b Mewpy T0PM03H0fi nepanbio n itcnonmirenbHbiMii ycipoA- 
craann oTcyrciayer. a KOMaHPHbiA cnrnan oi aopmeno nepepaercfl no Kafiemo. Cncrewa BBW 
Moxrer 6wTb nonHocibio anempniecKoA. c sneKipoMexaHMHecKHMH ropM03HbiM.. MexamiaMaMM 
nnn K0M6m.iiponam.ovi. a KOiopoA ncnonb3yiorco snentpornppaann'iecKne ycrponmaa. nonno- 
c'bio snempHuecHne topMosHwe cncreMbi, cnopee Bcero, wa-reyr npnMeHBTbCB ronbKO nocne ne- 
pexopa na snempooeopypoBaHHe aaroMoenna c HanpaweHHOM 36 B. SneKrporHflpaannHecKHe 
cncreMU Moryi iicnonbaoaaTbCB Ha nepexopaoM 3Tane. B ibhhx cnmeMax paanenne mhbkocth 
C03pae>cn ranpaBriHHecHHM HacocoM c aneHTponpnBopoM, a TopMoMeHneM vnpaBnmor snempo- 
MarHHTHbie HoanaHw. nopynaiOIKHe cnmanbi ot HOMnbiotepa. n P H rakOM Bapname HMeeiCR B03- 
momhocio Hcnonbsoaarb cyiuecTayiomHe topMOSHbie MexaHHBMbl. 

KOMnaHHR BMW coapana aKcnepMMBRmnbHbln aB.OMofinnb c noiiHOCTbio aneKrpHHecHHM 

T0PM03HMM npHGopoM, ncno-ibayiouiHM npnHUHn BBW. To P M03Hwe KonopKH npHMHMBiorca 
K ro p MQ3HOMy phchv uiapHno-aiiinoaoH nepepaneH. Koiopaa npaBopnicB c noMouibio bwcoho- 
CKopociHpro sneHTpopBiiraTeno. 

ABTOMOSarib "WAeMOHmpMpoaan ornnHHbie ropwosHbie caoAcraa n P H HcHniowrenbHDA 

nnaBHocui pd6oibi A6C a Ko.opoH 6bino npHMBHeHO aHanoroaoe ynpaBneHHO. aaaMeH npnabiH- 
Horo MMnynt.CMoro. 

ABTOMoeann c nomiombio aneKTpHHecKoA cnmeMon BBW mxeio. penbia psp npemnymecre: 

— yMBHbuieHHe ro P M03Horo nyrn; ’ 

— perynapyeuaB ropMoanan nepana (momno perynHpoaarb ee nonowenire nop KoiiMpetHoro ao- 
pnrenB); 

— OTcytma»e an6pamm Ha nepann; 

— 6ecmyMH0Cib paeorbii 

— orcyrcrane rHapaannuM; 

— MeHburee konHiecrBo peranen, KOMnamHocTb; 

CMWKBMHe noBpeMpeHHM iipm aaapnn; 

— npoctora c6o P Kn; 
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- cnocofiHoo'i> oOoaie-mio nbinonrieirtte ocex rpyiiKUMA wiMGonee cOBOPUieHHw* CMCreM A6C 

ESP TCS.EBA. EBOHT.fl.; 

AOnonMMTenbMhic rtynHUMM EPB (Electronic Parking Brake - snenTDOnHUS ciouho'ihuA top- 

MC3| M np. 

xopouro coHeraeicfl c nepcneKTMBMUMM cucTeMaMM ynpaeneHMs rpaircnopioM 

OiflenbHO errenyer ociaHoanrbCo na nay* nocnenriMx nyriKta*. 

CiOBHOMtibiB CHCTer.ru c oneMTpoHHUM ynpaaneMiieM ywe He bbjwhotch nenoM 6ynymero. He- 
KOTopue nporraBOAHierur awnycHaro' taKHe ycrporrcTaa. M ohh Moryr 6wtb yciaHoaneHbi H8 cyiue- 
CTBVIOlUtre 3BT0M06H/IM. 

Tawre CMCieMU GuBaiot nay* iMnoa — npocrue h aBTOMawiecKHe APB (Aulomatlc Parking 
Brake). B nepBOM crryiae McnonHineribHbm arperar. cocTomuH# M3 onempoaavrratenn penymopa 
„ 6rro«a ynpaarieHHB, acrpanBaeTcn a npnaon ynpaaneHMo ctoomommom topmothoh CHCTbmom. 
rr aonarenb ynpaBnrrer ero paGoron c nOMOuibro MtronkM. flpM aBTOMarHHecKOM paGOTe ctohhoh- 
I.an CHCieMB BKnroMaercB npn Kamfloir ociaHOBKe aBTOMo6nm< m BbiimiOMaeTca. norna Bonmenb 
»amMM3er nenanb .ra3a.. TaKHe crormonibie CMCiewu ywe cbphmho ycraHaanMaaiOTCri Ha hbko- 
Topue asTOMo6tinH Jaguar. 

Mcnorib3C>BaHtie c.roeM BBW naeT BQ3M0i«H0cib nerKO coieiaTb h« c pa3pa6aruBaewuMM 
crrcreMaMM ynpasneHHP lpancnopiOM. B Koropbix vrorrtei MCrroribSOBaTbCir .HHTenneKTyarrbHUM- 
KPyM3 Homponb. «orna cucreMa caMa noanepkiKBaer GesonaCHoe pacciopime a noTorre Tpanc- 
nopra n Bi.reim'Baeior e pa6ory topmoshom CMCTeMu, oGecnesHBas npt. neoGxoAiiMOCTM no/wyc 
OCiaHOBKy a8T0M06HBB. 


r J\ A B A 


Hecywaa cncreMa npeawa 
awaseHa ana ycTaHOBKM 
seen MacTGit 8BTOMo6nna 
H coeflMMeHMB MX a eflHHyio 
KOMCTpyKUMIO. KOTOpaa 
h aa/iaercfl coGctbcmmo 
3BTOMO0M/»eM. 


7 

Hecymaa 

CMdeMa. 

Ky30B 


B KasecTBe Mecyuieii 
chcicmw MoryT swcTynatb 

K3H P8M8 aBTOMOGH/lfl. 
ran 11 ero ny3oa. motopwm 
a 3 tom cnyMae Ha3bisa»OT 

HecyuiHM. 


§40 


HA3HAHEHHE H TlWbl HECyiUMX CHCTEM 


Ecah Hecyweit chcibwoh aBtoMofianq aanperca paMa, 10 oononaareiibHo aa nee ycraHaBBaBaer- 
ca Hyaoa ana Hafiaaa ons paauemeHMn arwneim. naccamHpoB H rpy30s. 

PaMa Bbinonnaer 0yHKuaa aapxaca aBT 0 M 06 a/ifl: wpoMe coepHHeHHB acex ero yanoB M atpe- 
raroa b eflHMoe uenoe OHa AononHarenbHO npapaet mecraocTb h npowoctb acet* KOHCrpyuuMM. 
bto noaaonoei BocnpaHHMBTb paanMHHwe bhbiuhhb >i BHyrpeHHae Harpy3aa npa PBHMeHMH. 

KyaoB uiym.it abb KOM0optaoro paaMemeHHH naccamapoB a rpy3a a bob ax aauiHTM or BHeui- 
Max a BHyipeiiMax MeSnaronpuBTMbix 0aNropoB (noropawe ycooBHB — chbt aerep, pompa: aopo- 
ra — uiyM. nbinb, BaGpauaaj, a raame o6ecneMMsaer samary a cnyaae aeapaa. KOHCTpyxuafl ay- 
jOBa anaaer Ha aMcniiyarauaoMHbie caoacrsa aeroMoGanp a onpepenperero BHeipHaa Bap. 

CyuiecTByOT a 6ecay308Mue ipaHcnoptawe epepersa. aanpBMep MotouaKnbi. caeroxopbi. 


§41 

KOHCTPyKUMS) ABTOMOGMPbHbIX PAM 


no KOMcrpyauHM paanaaaior tph rana paM: .loMmepoMabie. ueHrpanbMwe a «OM6aMaposaMHue. 
Hau6o/ibiuee pacnpoCTpaMeHne no/iysM/m nonwepoHnwe paww (cm puc. 1.13). 

/loHMtopoHHaa paMa coctoht n3/iayx npoflanbww* Ganon inoHMeponoB;. noropwe coeflHHenw 
Menuiy coGom nonepet»tnaMM. E jasMCHMOCTM or rnna aBTowoGHna h ero nomhohobhh /iohmopo 
hw MoryT GwTb yciaHoaneHbi oamh OTnocn»e/ibMo apyroro napanne/ibMO mom nofl yr/ioM. a Tanwe 
woryr 6wib Haotwyibi e Bepnma/ibHOM w ropns<mranbHOM nnocnocm, i< paMe Kpenaica npaKtu- 
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mocmm ece V3nw m arperatw aaroMoGann: Nyaoe. Me*aMH3Mb tpaMCMMCcwH, nopOAHtffl m janMnn 
mqabgckh cmctbmh ynpasneHMn m t a nonepeMMMbi cnymar Ann npHAanan wecrwocTM acefo non 
cTpyMUMM /loiimepoMw m nonepenunbi xauie acero MaioraamiBator rM/tbiMM M3 /imctobom ctbom 
npa 3 !om mm npaflaiOT (jxjpMy nonepoHMoro r.eseHMn a a mac 33Kpbnoro wopoGa. uiBennepa nnw 
AByraBpa i. k ohm o6naAa*or Han6onbUieA wecTKocTbo npM M3rM6e. /Iowwgpohw m nonepe'iHHw 
wewpy coGom cogamh 6 Mw KnenMOM mom 6onTOBWMM coeAMHeHMPMM. pewe npMMeHneTca caapKa. 

UeMTpa/ibHan (xpe6ToaaH) paMa coctomt m 3 neHTpanbHOM npOAonbHofi Mecymen flan km 
o6bi‘iHO Tpy6MaToro cesenMH k kotopom npaxpenneMw nonepesMHbi. Kpen/ieMae y3noB m arpera- 
roe aaroMoOMnn ocyuiecTBnnercn nan k Ganne. tsh m h nonepesMHdM. Hecyuian Ganna xpeGToeow 
paMW Mower TaKwe cocronTb m 3 KapTepoe orAe/ibHbix arperaros jpancMMCCMM, coeAHweHHWJi 
Mexuiy coGom. Taxan pawa no cpaBneHMio c nonwepoMHOH oGnaAaer Gonbtnefc wecTXOCTbO. a bo 3- 
MOWMocTb ncnonb30BaMMB arpera 10 b TpaHCMMCcmi b Kanecrae paMbi oGecneMHaaei MOMnaxTHOCTb. 
XpeGroaan paMa Mcnonb3yeTcn b ochobmom b KOHCTpyKttMM aBTOMoGMnefi bwcokom npoxoAMMp- 
ctm. nocMonbMy xopouio MOMnoHyeTcn c Me3aBMCMM0H noABecKoii aeflyiuMX wonec. BMecre 
C TCM, CnOWHOCTb KOHCTpyMMMM M TpyANOCTM npM TBXHMMeCKOM OGcnyWMBaHMM M peMOKTC OrpaHM- 
MMBator npMMeHeHMe t3kmx paM. 

K0M6MHHp0BaMHbie paMbi coMeraKrr b ceoeii KOHCTpyHUMM 06a npMMunna — cpeAwnn nacrb 
BbinoHnneTcn wax ueHipa/ibHan. a KOHUbi Aenaior noHwepoHHwMH. 


§42 


MCTOPMfl PA3BKTHH ABTOMOBW/lbHOfO KY30BA 


nepBbte 3BiOMo6nnM. npeacTaBinBujMe co6oft 
GeanoiuaAHbie Kapeibi. coGnpa/iMCb no rexHO- 
(lOrMM ryweBWX 0OB030M M HOMCTpyKTMBHO 
npaKTiiHecKH Me ornMxamiCb ot hmx. Bee wa- 
rpy3HM nepefla8anncb Ha paMy, na kotopom 
vcTaMaBOMBancn AepesnMMbm MyaoB (pnc. 7.1). 

B neKOTopwx m3 nepBUX aBTOMoGaneM bo 
o6me He Gbino Ky30Ba — Tonb«o Mecra Ann 
naccaMMpoB. caopaMHsaiotuancn Mnrnan 
Kpwu/a m MeGonbuian aaiyMTHan nepeAHnn 
nepeGopna. 

Cepbe3Hb»e M3MeHeHMn npoKSOUlflM b nasane XX b., KorAa HOHcrpvMTopbi ouenMnn noienun 
anbHbe bo3mowhoctm Ky30B3. OGecnexHTb wecrnocTb. ocoGeHHO wecTKOctb Ha KpyseHwe. nerne 
b rpexMepHO* KOHCipyKUMM Ky3oaa, mbm b nnocKOft. 3 to noenywnno npMKMHOM C03AaH»in oGbeM 
HOft. weCTKOM KOHCTpyHUHM (CM, pMC. 1.14). KOTOpaH AO CMX nop MCnOJlb3yeTCfl Ann GOMbUlMHCTBd 
aBTOMOGM/IbHWX ny30B0B. 

HaHMHan c 30x rr. npownoro BeHa. GonbUiMHCTBoasTOMoGMnbMbix KyjoaoB npeAcraBnnmi co- 
Oort HOHcrpyKUHto. cocroniuyto M3 ojraMnoBaHHbix MeTanmmecHMX /imctob, coeAMMeuMWX BMecse 
rosesHOfl cBapKOM a cTporo onpeAeneHno^ nocneAOBaTenbHocTM. mto no3Bon«no <J»opMMpoBarb 
weciKMH napKac, k KOTopoMy KpenMnMCb ABuraienb. TpaHCMMCCMn. ya/iu luaccM, CMAfiHbM m ace 
ocianbHoe oGopyAOBBHMe. 

BHyTpeHHee oGopyAOBaiiMe Ky30Ba nocioflHHo coBepiueHCTaoaanocb. naMMMan c npoc»b* 
cmaonmm m oGmbhm. MecnonbKMx npoaeftujMX npM6opoa m aueninoMOBbu naMn m KOMsen coepe- 
MSMHbiMM aBT0MarM3Mpo&aHMbiMM CHOTOMaMM 6e3onacHOCTM. 06 ecneMUHMB KOM«J>oina M nepe 



Pmc. 7 .L KyaoB aBTOMo6nnn a Manane XX a. 
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iWHM MHttwpMaiiMH Tpypiio noBOPMTta, ‘no nopBbie bbiomoGmoii «e mms/ih ctonuHin iiecOxoan 
mw* snoMBHioB HanptiMop. oCorpeBareon nonyminn uiHpoKoe pacnpoctpaHemie toobno a ce 
paaiwe npouiooro BBHa. cewnac we HOHAimMOHnpoBaMne aoaayxa ncnonb3ye'cn «aH craHaapT 
noe oeopyaosaime atnoMoGHfia. CaMwii 6om>uioi'i nporpecc npon30iueo a sneKrpocncreMax. 
Croneiee naaaa mowho Gbma Kynwre aBioMo6H/ib. kgtopwm npaHTnaecMM He Mwen 3/iexTDMve 
cnoro oGoDyflOBaMMO. kpomb MameTO. ynpaansoiuero 3awHraHHeM. CeropHR. noTpeGneHne 
3ne"tpo3Hepnni coghhiim aBroMoGHneM Ha-mHaei onepewaib oo3mo>kmocth 12-Bo/ibioaoa cn- 
cieMbt jneKTponntaMMR. flpyraa o6nacn> MHTeHCMBHOfo nporpecca — CHcieMu 6e3onacHOCiH. 
Pbmhh h HaoyBHbie nopyioKM GeaonacMOctu ceropHR ncnanb3y»0TCR KaH craHpapTHOB oGopyao- 
Banne. 

M cepepmie XX B. coomnoacb oGiaenpM3H3HHaa MOMiienuHB npHMeHBHHB Hecyupu CMCreM 
MB PB3IIHHHWX mnax aaiOMoGaoen: hb oernoBbix aaioMoGHnax cpeflHero m Manoro unaccoe — necy 
uinfl 11*306. >ia nerKOBbix aaioMoGHnnx Bbicuieto nnacca h noewiueHMoii npoxoanMocm — necy- 
utan parna wni nonynecyiuxH Hyaoa c aneMeHTaMH pa«bi. Ha rpy30Bbix aeroMaGnoax — necymas 
RaMa. MaaBtoGycax — necyuiiin non nooyHecyuinn nyaoB. pewe —paina (aofl aaioGycos Ha mac- 
cm rpyaoabix aBT 0 M 06 nnen). 


§43 


l(/1ACCM®HKAUMS M TPE60BAHMH 
K KOHCTPyKUMM COBPEMEHHbIX KyBOBOB 


Ha aaroMoGHonx npiiMeHRurai paaoMIMwe thou ny30BOB (pnc. 7.2), omnnaiomHecfl Haanaiemi- 
ew nOHcrpyiiunen, HOMPOHOBHon 11 MarpymeHHOCTbU. 

HB3HaHeNne Kyaoaa ipaKnmecKM onpcueoaei pGnactb npnMeHBMnR bbtomoGhob Inon hb- 
oGopoT). naccawnpCHMB KyaoBbi npeaHaoHaieHbi ana nepeB03KM naccawnpos m ncnoob3y- 
•OTCB Q OCHOBHOW MB OerKOBblX 3BT()MoGnOBX H BBToGycax. Ha rpy30BOM BSTOMOGnOB yCTaHaaon- 
BaeTca Ky3oa ana nepeB03KW rpy30B 11 . aonooHnreobiio k HeMy. — MaGiiHa (naccawnpcKMn 
Hy3QBi ana pa3MemeHHB aoaHieoo n oanoro hoh pByx naccawnpoB. rpy3oiiaccawnpcnne 
Ky30Ba npeAH83Ma‘ieMbi ana oAHoapeMenHoro pa3MeiueHna naccawnpoa n rpyaa. CrieunaobHbie 
HyaoBbi, ManpMMep: MycopoBoabi. nowapHbie aBiOMa6nnn. aBTOHpaHbi m r. a., hbh npaBnno. 
ycTBHaaoHBaioicn hb paMe luiaccn) rpyaoBbix aBTOMoGnneii, htoGw oh» Moron abinooitoib 
cneun®MHBCKMe 3aaa‘iH 

B 3BBncnM0CIM OT KOMCIpyKllMM Hy30Bbl Bbmo/IHaiOT HapKaCHblMH. OOnyHapMaCHbIMM 
non GecnapnacHbiMH. KapHacnbin ny308 MMeer weciKMn npocTpaHCiaeHHb.n KapKBO. k ho- 
TopoMy Hpenmca Hapyw.iaa n BMyrpeHHaa oGomuobhm nonyKapHacHbifi KyaoB Hraeer ioob 
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«o HOKOTOnbm aacia Hapaaca (ordeiibHue otobmh, nyra, ycanaTOAH a r. n.). coeaMaeMaue 
MewdV co6ofl hbpVwhoH a BMjfrpeHaeA OGnatiOBKaMH, flua npaaaaafi eacHSJIKacMOMy «y 
sooy MBOCXOAHMOA MBOTKOCTK orflmrbHbiM ero -ibctbm npafla«3TcneuaanbHyre dODMy a ce 

Menae. 

no onoeoSy paaMemeaaa rpyaa. naccawapoa h qanoeoro arperara a Hyaoae aarowoGa 
"» pa3fiMMaiot nyaoaw: oaaooGbeMHbie - CHnoaoa arperar. otcen ana naccawapoa a rp»3a 
pacnonomeau b ea.i.ioa npoorpaHCTBeHHOii noncTpyauaa |aBio6yc. uaaa-BeH. Oecaanui 
nan aa6m>a rpy3oaoro aaroMoGawi a t. n.|; AByxoGbeMMbie — canoBofi arperai no« aano 
TOM. naccawapw a rpy3 a flpyroM orceae KyaoBa IVMaaepcan, oiaOea. aanoiaaB xaGHHa 
i py3oaoro aaiouo6ano a r. n.), ipexofibC-MHbie — canoaoa arperaT noa aanoroM. naccawa 
pw a aafiaae (naccawapcKOM canoae), a rpy3 a GaranmoM oraenea.m (anaccaMecaaS npa- 
Mep — ceaaN), 

Hecyuiaa Hyaos eocnpwHHMaei ace aarpyaaa a ycanao. aoropwe aeacrayiot aa aBTowoGanb 
npa ero pBHWBHHH; bbc rpy3a. naccamapoa a ycraHOaneaHWx aa «y30Be arperatoa a Mexa>iB3- 
mob. ycanaa ot aneMearoa noasecaa aeroMoGanR a canw. aoiopbie B03HHKaiot npa KoneGaHaflx, 
pa3roHe TopMoweaaa a noaopore. 

nonyaecymaii ay30B wecTKO coepaHnaico c paMOa a BocnpaHHMaaT aacrb aarpyaoK. npaxo 
flBUiaxcfl aa paMy, 

Pa3rpy>«eHHbiH *ry30B mecraoro coeAHHeaafl c paMOa ae HMeer. Oh ycraHaanaBaeTCfl aa pa- 
mb aa ynpyrax noaywxax a. apoMe aeca naccawapoe a nepeB03HMoro rpyaa. Ha«a«axApyrax aa 
rpy3oa He BocnpaHHMaei. 

KpOMe npaueaeHMoCI swuie anaccaiJiHKauaa. ayaoabi neiHOBbix aBTOMoGanea pa3naaaiOTCfl 
no BaeuiaeMy eapy a KOacipyHuaa naccamapcKpro canoHa. Tanoabie Hoacipyaiiaa nonyaana aa- 
AHBHpyanbMbiB Ha3eaiiHn (pao. 7.3). 

Ceaaa (pao. 7.3a) BBnaeiCR rpexoGbeMHbiM 3aapbrruM aeibipexaBopHbiM ay30B0M c abvmr 
ipeaie ipeMn) pnpaMa capeHaii (Tpeiaa paa — otKaflHOA), 

naMy3aa (pac. 7,361 npeaciaBnner co6oa rpexoGbeMHbia 3anpbiibia aeTbipexpaepabiM «y3oa 
c aayMs ana tpbmb paaaMa caaeaaA (rperaa paa r.aaeHMa — oraaaHoa). 3a nopeaaaM praom ca 
aeHaa pacnonomeaa rioaaeMHaB cieaaBMMafl neperopoaxa cnywaiaaR npa Meo6xoaaMOora anfl 
oraeneMaB aoaaTenfl or aaaaax naccawapoa. 

Kyne (pac. 7.3a) — rpexoGbeMHbia saapbiibta aayxaaepHbia kv3qb c oaaHM ana AByMB psaa- 
Ma caaeaaa. flna aocryna k seamiM caaeHbBM Heo6xoa«MO oiKaawaaTb nepeaHae, no yxvauiaer 
ycnoBaB nocaaaa naccawapoa, 

y«aaepoan (pac. 7-3r) npeaciaaaBer co6oa 3a«0birbia rpex- ana nfliaasepabia Hy30B caByMB 
pnaaMa caaeaaa. flononaaienbaaB aaepa aaxoaaicfl a saanea creane ayaoea. npa CKnaawBaaaa 
sapHero papa caaeaaM yBenaaaBaeicB GaraarHoe oraenBHae, a pe3ynbrare aero ayaoB ripeBpa- 
uiaeicn a rpyaonaccaMapcKafi. 

Hom6b (x3iM6e«) (pac. 7.3a) 3aHaMaer npoMeMyroBaoe nonoweaae Moway ayaoeaMa ceaaa 
a yHaaepcan, XsriGen BanneiCB 3aapbiTbiM rpex- ana nBtnaBepabiM nyjoBOM c aavwo unflaMa 
caaeaaa. flononaarenbaafl aaepa HaxoaatCB a HaanoMMOi) aaaaeA creaKe k, jobs Kysoa Mower 
Gwtb netHo nepeo6ooyao8an aa naccawapcaoro a rpyaonaccawapcaaA earn yaanarb CbOMHyn 
canaayto nonay, aoropan yciaaoaaeHO aa 3aaaaM paaoM caaeaaa a 3anpUBaer 6a raw ace 
OTaeneaae. npa canaabiBanaa -lajiaei o pnaa caaeaaa nnouiaab Garawnoro oraeneHHfl yaenaba 
aaercfl. 

®aci6ea (pac. 7,3n — aayxoGbeMiibia nacca«apcaaa ay30B c abvmo. ana netbipaMn a8epBM» 
a nnaaao cnycaatoiueacB naaaa HObnaea (aearo cpeaaee Mempy XJiaGeHOM a cepaaOM. a aacroa 
rnee apeMO ae acnonb3yeica). 

KaGpaonei (pac. 7.3el npeacraenaer coGoa ayaoe c OTKapbiBaiouaMaCB 3aanea craanoa 
a Macibio KDbJuia. Ky30B aMeer wecmaa ana Murnaa yGapauiaaUcfl aep* a onycaaouiiieca crea- 
na a paepax a 60 Koaaaax 
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TA6/IHU8 7.1. Tpe6onaHMfl H flBTOM 06 MnbMblM MV3O03M 


TpeOoeaHi'n norpeOareim Tpe6o a aaaB npoaaBoa ateiiB 

— no«a/ie«aiRiu.Mwft bhbiumbU bhu — HKSKan crOHMoetb npo.maoflcraa 

— waHCUManwwn OeaonacaoCTb — npocrora ceopaa 


— vMBPCHMwt* pacxoa Ton/iMBa 

— BbICOKIlB MOMpOpT 

— wmBepcanbiiOcib 


— flPHTenbHbiB cpoa cny*6bi 

— HeBucoKBB ueaa 


— BOJMOMMOcrb npaweaeaaB ywaaepcanbaoro 
TeXHQflOf MUeCMOrO 060 Pyfl 0 B 8 aaB 

— orpBMiweHHoe Honaaectso fleraaea 

— npi'cnoco6nt?HHOCib aeia/iea k cyuieciByKHuao 
re*MQnonwecHMM npoueccaM (uiraMnoBKa, 
cbbpkb 111. a.) 

— MaKCMuanbMaa yaaipHHaLiBa aetaaea pna pa3flHa 
tiboc Moaeneti (npaHuan eaaaoa npatiiiopMwf 

— npacnocoOpeHMOCTb flora new K nocneayiouiea 
y*TnflM3auHM a r a. 


— Hti3Kae 3arparb* na peMoar 

— aesKCOKaa ypoBBHb UlyMa 

— aocraroHHbia oSbeM BayTpeMHero 
npocrpaacTBa a r, fl. 


0>a3TOM (pac. 7.3 m) npeacraanRei co6oii nonaoctbio OTapwaaiowuace «y3oa. Ky30a .iMeer 
ABe ana aerwpeaBepa. Mnrana CH/iaawaaiownacB aepx a Cbewawe 6oKoaaaw, B aoropwx Samoa- 
NBHbl OHwa. 

XapflTon-ceaaa (pac. 7.33) — ceaaa 663 cpeaaea (Sokoboh croaaa, 

Xapflion-ayne (pac. 7.3a) — ayne 6e3 cpeaHeii 6o«oaoa creaaa 
flaaao (pac. 7.3al — ceaaa c orapuaaiouieHCR aacibio apwuia saa 3aflaaMM caaeHboMa. 
®83roH yaaBepcaa (pac. 7-3a| — rpysonaccamapcaaa ayaoa. c MnraaM caaaawaaioiuaMCT 
aaa cvewawM rearoM. 

Ka 6 paoaeT-xaPA>on (pac. 7 3M| — naccawapcaiia ay 30 B co CbeMaof) weoiaoii upwuieii 
fflyproa (pac. 7.3a) — 3anpwiw& ay 3 oa c neperopoaaoa flflR nepeaoaHa rpysoa. 

Pcacrep (pac 7.3o) — yaopoHeHawa aayoaecrabifl ay30B co CKnaawaa«iUBwcfl modoim rearou 
riaaan ipac. 7.3ni — rpy3onaccamapcaaa «y 30 B c orapwroa naanpopMoa aan nepeao3aa 
rpyaoa a aaSaaoii aoaarean. orropoweaaoa ot rpy3oaoa nnappopMw crauaoaapaoa nepero- 

DOflKOH. 

Bporan (pac. 7.3p) — naccaMapcaaa ayaoa c orapbiaaoiueacn aactbio apwuia aaa nepeflaaM 
PBflOM caaeaaa. 

Tapra (pac. 7.3cl — naccaxapcaaa ay 3 oa co cbe-Maoa cpeaaea sacrbio apuma 
BecaanoTawii «y 3 oa Ipac. 7.3y) — oaaoo6beMawa naccawapcKaa ay 308 . uearo pyneeoro ao- 
n.eca aoroporo aaxoamcB napea nepeflaua ocwo aaiOMOfiano. 

Mowho caaaaib. no ay30B coapeMeaaoro aaroMofiann. ocoSeaao neraoaoro a aaTOOyca 
BanBercB uempanbaou. aaH6onee Bawaoa aacibio arax rpaacnoptaux cpeana Ot aoacTpya- 
uaa ayaoaa 3aaaca? Seaonacaoctb. yao6crBO acnonb3oaaaafl, cpoa cnym6w npaaaeaa- 
renbaocTb aaroMOSana. Hysoa ao MaoroM onpeaenoei aenaaaay 3arpar aa npoa3BoacrBO 
a aacnnyatauaw aaiowo6»nB. aa oOmoe coaepmeaciBO aai0M06»nn. noarowy a ayaOBy 
npeflbBBnsetca orpoMaoe uacno pa3aoo6pa3awx rpe6oa3aa» (xa6n. 7.11, aaiactyo npora 
aopeaaBbn, npaaeM a co ctopoaw Biiaae/ibua aaroMoOitna. u co oropoaw npoaaeoaatenB, 
Co3flaaae ayaoaa — am aceraa noaca aaanyauiero KOMiipoMaoca aa ocpoMaoto aomi'ieciBa 
bo 3 mommmx Bapaaaioe. CnomaocTb npouecca npoearapoaaaaa aysosoa. b ocoOeaaocra coaaa 
aaa iipMBiteKaienbMoro oOnaaa aBioM06ana npaaonpeaenBer npaMeaeaae aaa texaRaeCiuu 
raa a xyaoMectaeaHwx (flM3aBai ueiofloe awoopa napaMerpoa. 


2SS 



§44 


TMFlOBblE KOHCTPyKMHM Ky30B0B 
COBPEMEHHbIX ABIOMOBMHEH 


Ky30Bbl /lEIKOBblX ABTOMOGMJ1EM 


OchoboP HV30B3 nemOBoro aBTowo6Hnn oanneicn Hepa3beMHbiP Hopnyc. k KoropoMy wapHHpuo 
npunpenneHu Hanoi pBiiraiann, «pbim«a SarawHHKa, flnepn KPbUibn m peiaiiH peKopaiMBHoro 
oipopM/ieHHB (o6nHuoBH3 papnaTopa, nepepHRp h 33phmP 6aMnepu, peHopainaHbie HaKnapHH 
«i. fl.). Biiyipp «y30Ba ycraHOBPeHbi cnpeHbR onn naccawnpOB n sopHTenn. 

Hopnyc Hv30Ba (cm. pnc. 1.14) npepciasnner co6oP Mecrayn CBapHyio KOHCipymiHO, cocion- 
myio ii3 oipenbHbix. npepBapHTenbHO co6paHHbix. vsjiob: ochobbhhb (nona) c nepepHeP h 3 apHeP 
hbctbmm Mopnyca, neBoP m npaBOP 6 okobmh c 3Whhmh KpbinbRMH. kpuuih h nepepnHx apbinbeB. 

B nepoAHeii HactM Kopnyca «y30Ba Macro MMeerca HopoiKan paMa (nopMoiopHaq paMa) noH- 
wepOHHoro i.ma, npeaHa3HaHeHHan pnn KpenneHMH CM/iosoro arperara m nepepHeP nopaecKH. 
OcHOBBMiie «y30Ba o6whho BbinoriHReics 8 o»pe ueiibHoiuTaMnoBaiiHofi naHenp, KOTopan c BHy- 
rpeHHoP cropoMbi canotia no nepiiMeipyyauieMa wecTKitM KopoGHaTbCM npoipnneM. C ochob3hh- 
bm coepMHeHbi nepepHRS h 3apHRR uacm My30Ba. nepepHRo nacrb BR/nonaer nepepHHp ipm. na- 
Hemi. 6nw3roamiR. a 3apHRR Hacib — naHBPH m 6pw3roBnKH. Bohobhhw Ky30Ba H3roTaanMBaior 
neni.HounaMnoBaHMwMH Mini caapHtiMM H3 OTpenbHbixperaneP (ciobh. nopora nona h i, p.), B 6o- 
hobhhbx HMeoiCfl npoeMw pnn paepep. Kpbiura nyaoBa iienbHounaMnoaaHHaR. OMa Macro bw- 
nounneicfl BMCCIO C npOBMBMM PAR BBipOBOIO H 3apMer0 OKOM. 

flaepb HyaoBa coctomi na HSpywaoP p BHyipenHeP wraMnoBaHHbix naHenefl, coepMHBHMbix 
wewpy cofioP. Oxa Kpenpicn h nyaoey Ha nerPRX. Haute acero paepn oTHpbiBatorcR b6oh npo- 
ihb pBHmeHMR asroMoGHnn Bnepep. 3ro cpenano pnn roio. mto 6 w b c/iyaae orHptxaaHHR pee- 
PH h 3 xopy HaGeraiouiHp noion Boapyxa -noMoran- ee 3aKpbcib. B HBKoropbix MopenRx bbtomo- 
SMneP psepp omptHBatoTCR BBepx (pnc. 7.4a), cpBnraiorcR Ha3ap (pnc. 7.46. r) mph, pewe, 
oiKpuBamcR b ctopoHy PBHweHHR aBT 0 M 06 HnR onepep. OfibiiHo raitan cxeMa npHMeHReicR 
M3 BBiOMOfiunnx 6e3 cpepHep cioPkh (phc. 7.4 b). B 3aKRbii0M nonoweHMH paepb ypepWHea 
OTCR cnewranbHbiM sawHOM. HCKntoRBioipMM npoH3Bom,noe ompbieaHne peepn npH pBHme- 
hhh. OrpaHHHHienb pBepn orpaHHHMBaer yron oTHpwBaHMR >i o6ecneHMBaei ee ipHHCauMB 
b oiHpbnoM nonoweHMH. B HHwneP naciM psepM MMeioicR utenw pna cioKa bopu nonaaweP 
BMyrpb Hee. 

Omia paepep b 6onbUiHHCiBe criynaea H3roraBnHBBiorcR H3 aaKaneHHoro crepna. MHorpa on 
HopeepH paanennioT napae naciM, opua H3 hotopwx nenopBHWHoe ctbhpo. a ppyraR nopBHWHoe. 
Ka« npasiwo. riopanwHoe creHPo — onycKHoe. pewe — cpBMwHoe turn noaopoiMoe. OnycRHoe 
ctewio nepeMeuiaeicR a cneuHanbHWx HanpaanmouiMx npH oomoimm cTeKnonopbeMHiiKa. Cro«- 
nonopbeMMHH — c MexaHHiecKMM .inn aneHTpHMecHHM npiiBOpOM, o6ecneRMBaer nopbeM. onyc- 
HdHiie h ijiHHcauMto ciewia a n«6oM nonoweHHii. yciaHaenHaaeicR BHyrpn paeon. Ha popornx 
aBjoMo6MnRx. a ra«we Ha aat 0 M 06 Hnnx a ceaepHOM HcnonHeiiHH, Moryi npnMOHnrbCR pBOpHbie 

CreKJia BerpoBoro h 3 aa»ero ohoh Ky3oea a OonwiiMHciBe cnynaea H 3 ioTasnHBaior inyibiM.'. 
Ha aBT0MiJ6>innx npHMeHRioi ipexcnofluoe Beipoeoe cienno (rpHnneHC), CKneeHHoe .13 PByx ion- 
HMX nonHpoBBHHbx ciBHon c npoapaHHoP anaciHMHOP nneHTOp Mewpy hhmh. Tanoe crenno fionee 
CeaonacHO npn 3 B 3 Phh. xev aaKanennoe, nocHonbny ne paccbinaeicR na OCTpue. rpaBMoonao- 
Hbie ocHOfiHR Ciettna ycraHaanHsaior a npoeMw Hyjoaa c pea.iHOBbiMM ynnoTHHieiiRMH mum 
BuneMBaui. BuneeiiHbie cieHna noBuuiaioi wecmocib Kyaoaa. 
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Phc. 7.4 Bapnambi OTKpbiBamiR peeped 

Hanoi 3aHpwBaet CBepxy oicen ABnraTenn it coeioMi aa aayx naitened (HapywBoii m BMyrpeM 
Heii), coefliiHeHMws uemay co6od fleritH Kanora MoryT Curb CHaGmeHw npywHHaMH IMexBHMMe- 
ckhmm a/m ra30BWM»}, noropbie oenernaioT noflbeM «anoia n ®««CMpyiot ero b oibpwiom it 3a- 
KPbiroM nonowemisx, Kanot oGopyAOBaH 3aMKOM. yAepwitBaiouiKM ero b paapbiTOM nonowettitn. 
3bmoh Kanora ornapator M3Hyrpn Hyaosa cneuaanbHOH pyKOBTHOd, ycraHOaneHHOH o6wmho nop 
naite/ibio np«6opoB. Ecuh neniM Kanora ycraitoBneHbi caaA". AononmtreribHo k 3aM«y ycraitaamt 
B3IOT tpMKCarop. KoropbtP ypepwimaeT Kanoi ot o>KpbiBa«KB npu cnyMadHOM pa36/iOKiipoBaitmt 
3BMKB BO BPeMU ABHWeHKB aBTOMOGltmt. 

BaraWHKK npi> nepepneM pacno/iomemnt ABiiraTenti Maxoaitrcn B sowed sacrn aaroMoGHmt. 
Om npefl«a3HaieM ana pa3MeiueHM0 6arawa, 3anacHoro KOneca h imctpyMeHTa BOAttrenn. B or- 
KpbtTOM nonowettmt Kpbiuma iJntHCiipyercn ynpyritMit aneMettTaMit (topettOHaun. npymmtaMM) 
Ha 8Myrpe««eA natte/in krwuikh 6arawHK«a ycraHOB/ieH 3aM0K, yaepwttaaiomiiit ee a 3aHPbrroM 
nonoweHHM. 

CKAeiibB b Ky30Be. B 3aBHCKM0CTw ot tana a Ha3Ha«BHH0 aBTOMOGiwfl. Moryr GblTb yoTBHOB- 
nenbi B OAKH unit pea puna. flByxpnpHbie CHpeHbO OSWMHO np.iuoHSioTCS 6 nerKOBbU aBTOMoGM 
mix Manoro h cpeoneto KnaccoB o6uieio MaattaMeiiiin. B aBT0M06nnnx Gottbiuoii bmbctkmocim 
IB wcuiero totacca) aonomtltreiibHO nxieercn rperiid pita cttfleHM# (cpepmtd). npit wenamiM artt 
CMAeHbB MoryT Gbitb cnomettbt. 

nepeAHee cttflettbe o6wmmo AayxMecrHoe, omo twnonHMica cnnouiMUM unit paaaenb- 
MbiM 3 aflMOC- CKABMbe a nerKOBbix aaroMoSnnnx AByx- mom tpexMecruoe, BbinonMoetco 
cnnoumuM (AHBaiiitoi o tuna). B cpeflHed sac™ ero ctmmkm Macro MMeeres noflnoKOTHMK. npn 
OTHMAbiaanMM iioroporo cxaeitbe npeapautaerca a AayxMecmoo. npn neo(5xoAHMOct« 3aa«ee 
cMAeMbe Mower cKnapbiBarbCt), nonnoctbio MAM no MacTBM — ana nepeBoaitti Kpynnora6apitr 
MblX rpy3os. 
















3apa‘ta KOHcipVHiopii openstb Hyson no uosmowhoctm iioihmm m poujohoim n npn arroM nonro 
UHWM a ran mo pocTBiOHMO moorKMM I HO npyuOHHO H na HDtMG). JKeciKOCTb BSWia C n03HUlW 
oGeoneHeHiM ynoft'iMBonM h ynpaarmeMocin aBtoMoGHmi, a ta«we arm ycTpaHeiim Hewena 
isnbMbW ncro'immoa u)»mb. cbbbbhmwk c bhOpbumbmh aeraneit xyaoBa np» pbhwohhh. 

OcoGo ocrpo npoGneMa oGecnOHGHMfl wecntocTM ctohi arm OTHpwtbix ityaoBoe (itaGpHonet, 
<tb37TOM). Oicytciaiie oOwMiioro cunoBoro HapHaca awnywaaei ycHmtBaib HOHcipyKuMio ocmobb- 

MHO GOKOOMH H flpyfm 3/IOMeHTOB Hy30BB. 

Coaaarme Hy30B3 TpefiyeT Gonburero MonM'ieciBa Meianna. a SHSHHT, Sonbumx MarepHaub 
hbk aarpai. Mckvcctbo cosaawin Kyaoaa M coctoht b cnocoGHocin cnpoeKTMpoBaiberoao- 
ciaioMHO meciMHM npH HefionbUlHX aaipaian h c MOHHManbHOp MaccoH. CymecrBGHHyio nowouib 
npH BbiOopo ontMManbHwx naparaeTpoB «y30Ba oKaawaaroT nporpaMMu KoxinbioTepHoro as- 
TOM3TH3HpoaaHHoro npoeHTHpoaaHMd (CAD — Computer Aided Design), Koiopue no3aomnor 
McwenHpoBaib «arpy3KH Ha oiaenbHwe sneMentbi .1 BbrGMpatb nx xapaHiepHciHKH, npa npoeKTH 
poaaHMH Ky 3 oa paaOnaaeiCB Ha 6 onburoe 'mono hohouhmx aneMenToa, nawnbiH m 3 Koiopbix 
Mower fibrib npeacraaneH npocraM ypaBMeHiiew a KOMPbioTepHon nporpaMMe » 3areM CB03aH 
co bcomh cMerKHbiMM 3neMeHraMH. ana 0 >opMnpoBannn tan Ha3biaaeMoii cent. WeM Oonaiue 
Bseen a cent, teM 60 /ree npHGmiHreHHOfi « pearibHbiM ycnoBMSM ciaHoamcn Moaenb, ho h rpe- 
6 yera> Goribuie apeuenH arm ee pacneta Ha KOMnbiorepe. MoaermposaHne weioflOM HOHeMHbrx 
aneMBHroB (FEM — Finite Element Modelling) ircnoribayeicn b tom tucne m flna 6a308bix cnnoBbix 
oacueTOB, npn M3yHeHHH troBeaeHHti ttyaoBa bo apewa cromtHOseHMi h nccneaoaariM«» 
BHGpauHH 11 ujyua. 

BbicoKan HpymnbHaB weciKOCTb nV3oaa HewenaTenbHB arm aarouo6Mnelr. pa60T3i0iunx 
hb nrroxMx floporax m 6e3aopoWbe. noctotiHHbie nepeKocbi Ky30Ba npn nepee3ae HepoBMo- 
creiS nprr ebicoKoii wecTKOCTH npMBoaai K noaanenmo tpbiumh b HaM6onee HarpyweHHbix 
30Hax. HosTOMy HecywMe CMCTeMbt BirenopowHUHOB Bbrno/iHRiox B suae paMbi, xopouro pa6o- 
raeweH Ha KpyHeHite, Ha Koiopyro ycraHBB/lHBaiOT paarpyrneHnwi. «yaoe HeaucoKOH ttpy- 
TMtlbHOH JKectKOCTH. 

rtv30Bbi coapeMeHHbrx nerHOBbix aBTOuoGnneH b o6R3arenbMOM nopaaxe ocHautawTCB aonon- 
HMtenbHbiMH sneMeHiaMM uryMOHaonatiMM 3 a chbt npHMeHBHHft npoTMaowyMHbtx naci, 6myMHbHt 
MacTHM. rennoHsomruHOHHbix h neprpopnpoBaHHbtx HaptonoB h r. n. Hon Hy3oea nerHOBbix 
aaroMoGHnefi nepea OHpacrtoH noKpbraaioT lepMonnaBHMMir 6MTyMMbtMH nncTaMH, Koropwe 
npH nocneayKHueS ropn'ieA cyuiKe pacnnaanoeorcn u nponiio ciureHaaiorcB c noBepxnoctbio nona 
n co cnoHCTbiMH tepuomyMOH3ommHOHhbiMH npoHnaaHaMM. ynoweHHbiwH Ha 6wTyMHbie mrcibi. 
Arm uryMon30nflUHH Gohobhh Hyaoea 11 aBepefr npHMeHnioicn uiyMOMSonrmHOHHbie MaciHHH, 
BOHttoH H Kapron c neHOBonoHHOM. a ana HaonnuHii KpbiiuH HyaoBa — neHonnacr. nepdropepo- 
BdHHbfir napTOH h npoKnaflKH H3 creturonnacTMKa. UlyMOHaonBUMOMHbiMM MaTep»ranaMH 
noKPbiaarOT m creHHH MoiopHoro oTcerra. 


KY30Bbl ABTO&yCOB 


CoapexreHHbie aBio6ycu 6onbiueii nacTbio mmbioi uenbHoMeranrrH-recHHB KapaacHbie Kyaoabi aa 
roHHoro mna, no3Bontnoiiwe H6M6onee pauHOHBnbHo ,Hcnonb30Baib nnoutaab canona. 

Hy30B 3BTo6yca coctoht H3 KapKaca (phc. 7.5), HapyrttHOB oGrutuoaHH. BHyTpeHHeP oGhbhh. 
nona. okqm, aBepeir h t. a. BHyipn ny30Ba paareeuiaioTCB CMaeHbB And naccanmpoB h BOaineno. 

Kapwac BBnnercR ochobhoD ‘tacibto ny3oea aatoOvca, a GanburmicTae cnyuaea ero aenaror 
CBapHbiM H3 cranbHbtx rpyG npnMoyronbHOro ceMeHHn. Cymecrevro? KOitcrpynuHit KapHaca. Bbi- 
noiiHeHHue ru amOMHHHeflbrx nporpHneH B KaMeciBe HapyirmoP oGahuobhm npirMenfnot crana 
Hbie nHCTbr. IrpHBBPeHHbre K KapK3Cy, MHH unX'MHHHeBbie nHCTbi. COeaMMeHttbte C napKaCOM 3a' 
fUieriKSMH, 
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Pmc. 7.5. Hecymaa HOHCTpyKUM** Ky30Ba Pmc. 7.6. Asepn ropoacnoro aBTo6yca 
asTo6yca 


Oaho m 3 aawHeMUJMX TpeGoBamiM k mom- 
crpyKUMM ropOACKMx aBTo6ycoB — o6ecnesMTb 
yao6cTBO nocaAKM m BwcaAHM naccawnpoa 
Ha ocraHOBKax. Ann 3ioro chmmoiot awcoiy 
nona aaro6yca. a npoeMbi ABepew aenaiOT m3k 

MOWHO UJMpe. C 3 MM ABepM B OTKpbITOM COCTO- 

rhmm CTpeMfftcfl y6paTb m 3 npoewa. B to we 
apeMo Asepw ne aonwHbJ cwnbHO BbicrynaTb 
Hapywy a otkpi><tom coctormmm. MTo6bi we Me- 
uiaTb nocaAKe naccawnpOB c y/>MUbi b aBTO- 
6yc. RoaiOMy ABepn ae/iaior cabhwhwmh 
H 3 KpoHime^Hax mam yfiHpaiomMMHCB b boaoctm 
B wyTpM canoHa, MHorAa — CK/iaaHWMM. ho b n»- 
6om c/iysae — pacnaujHbiMM (pac. 7.6). riacca- 
WMpcKMe ABepM ropoacMMx h npMropoAHbix 



Pmc. 7.7 nonyropa3TawHWM aBTo6yc 



3BT06yC0B OTMPbJBaiOTCR H 3aHpblBaK>TCR, KaK 

npa8nno. c noMombto nHeBMaiMMecKHX Mexa- 
HM3MOB. ynpoBAReMbix BOAMTenCM. 

KV 30 B MewAVropoAHero aBToGyca aonwen 
MMeTb AOCTarOMMO BMeCTMTeAbMMH OTCeK aar 

6arawa. Han6onee Macro ato o6ecneM>tBaercfl 
npMMeHCMMew nonyropaarawMOM KOMnoHO 
bchhom cxeMbi. MorAa naccawnpo<MM otcgk 
pacnonaraercfl a eepxMeA mbctm Myaosa. a 6a 
rawHwM orceM — noA hmm b ueHipaAbMOfi Pmc. 7.8. AoyxaTamHwn asTo6yc 
MBCTH (PMC. 7.7). 

Hhofab ahr noBbiiueMMR naccawnpoBMectHMOcin Kyaosa kbk ropoacMMx. raw m MewayropoA 
hwx aaro6ycoB aenaKJTCfl aB yxaiawHWMM (pMc. 7.8). c ycTaHOBMOM b canone abcthmuw weway 
aiawaMM. 

Okms 3Bio6yca (Berpoaoe, GoMoswe. aaAHeei awno/mawT pb3hwmm no 4>opMe »i HOHcrpyuUMw 


m Macro BKneMBator b npoeMw Hyaoaa ano noabiujeMMH ero weciHOCTM. 


3-n> H. 1031 
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CnpeiibB o aBioSycax a™ naccawiipoB m Bopnrcncii hmoioi paann'inyio komctd/mubu. Cwio 
nan naccamnpoe Moiy Gwtb nan perynnpyeMbiMM, ran n HeperynnpyeMbiMH. HoperynnpyeMue 
cHpBMbB npMMBHBtoT 8 ropopcnnx, perynnpyembie — a MempyropopHbU OBioGycax. nocnepHne 
BbifionMBHjT a Btipe nonycnanbiiwx Kpecen c H3M8Hfl6Mbiw yrnoM iiaHnoHa column. c nopyumaMn 
« cnmuaMn noabmienHoa MnrnocTM. Cnpenbe aopntenn. oSwhho peryjinpyor b npoponbnoM 
HjnpaBneHHM, no Bwcore ii no yrny nannona column. Hacro ono 6uaaei oGopypoaano bmopthsh- 
pvnipon nopaeckon, noropan raom noneCaHnn cnpeHbn, BoannHaiouiHo npn paiimeHnn no ho- 
POBHMM noDoraM, 


KABHHbl H KY30Bbl rPY30BblX ABTOMOBM/1EM 


rnV30B0M aaroMOGnnb Hivieet naGniiy M rpy30B0B Hy30B. 

Kafinna npepcTaBnner co6on mecmyio caapHyio uenbHOMerannMHecnyio noHCrpyKuwo, cocro 
muvio ns Mapnaca KpbiUJM. BepxHefl. aapneP n 60K0Bbix nane/ieH. Ka6mibi rpy30Bbix aat0M06nnen 
PbiBaioi KanOTMoro n 6ecKanornoro tnna (p«c. 7.9). 

fiaepn HafiHHU MMeioi onycnaioimiecB crenna n noBopomwe (boptown. nopaeM n onyoia- 
HMe cteHon. a ranine nx itwHcapun B /11060M neoexopnMOM nonomeHnn. ocywecranmotcB npn no- 
MOiU" ciOK/ionopbSMHMMOB, pacnonomemibix BnyTon paepeii. B 3anpwroM nonomeHnn paepn 
ypepmnaaioics nocpepcraoM cnopnanaMbix saMKOB. BeTpoebie cie«na — rpaeM06e3onaCHaie, 
rnna Tpnnnenc. 

Cnaenbe a naSHHe Momer 6bUb floyx- nnn rpexMecmbiM. Oho SbinonHBeicB oGuimm pan 
aopntenn n naccamnpoB nnn paapenbHbiM. npn pa3penbH0n noMCTpynunn cnaenbe soanTenfl 
aenaercB perynnpyeMbiM b ropn30HranbHOM n BepiHKanbHOM HanpaaneHnax. a ranine no na- 
nnony nooyuiKH n cnnimn. Ka6nna Marncrpanbnbix rnrasen oGopypyercn oannin nnn aayMB 
cnanbHbiMn MectaMii. Koropwe pacnonaraiotca aa cnnHupn cnaeHbB nnn caepxy. Cnanbnoe 
wecro. pacnonomennoe caepxy, aenaor iiaPniiy 6onee noMnaKTHon a npoaonbnoM Hanpaane- 
HMH. ho yxyauiaer ycnoBHB orpwxa. Kporxe roro. naGnnbi mmenaix MarncrpanbHbix 'kronen 
oOopyflOBaiibi nyxHeii n yMixsa nnn whom. TeneBn3opoM, noHPMunoHepoM, xonoaHnbHnnoM. ry- 
aneroM, cncTeMofi cnyiMnnoBoii naanraunn 11 n p. yciponcraaMn. Ann cHnmeHMB aarpar 
na npoiOBoncTBO Henoropwe dwpMbi-HaroroBnrenn npiiMewflior flnn MoaenbHoro pupa rpyao- 
awx aaroMo6nnen Ofliiy n ry me HaGimy. ho b pa3Hbix ncnonHemiBx: co cnanbHbiM Mecrow min 
6e3 Hero, c Mn3KOii nnn Bbiconon Kpbiuien n T, fl. 

KaGnHw, pacnonomennwe nap pawareneM. nacro aenaiot ornnabiaaiouinMncB na nepeannx 
uiapnnpHbix onopax. 3ro oGneriaet nocryn n aonraremo n apyrnM arperaraM, flpn ornnnyron na- 
6m.e ee uacca ypaBMoaownBaetcn npyrnitnaMn. Koropme pacnonomenbi nop nepeanen nactbio 
MaGHHbi n ynnpaiorcB b nonepe'inny pawn aaroMo£mn». B aapHeii Hacrn naGniiu vcranoanen 3a- 



Puc 7.9 Tnnbi naGmi: a — nanorMbiH: 6 — 6ecnanornbi» 


290 








nopiiwB mmshium. KoropwH McxmoMaer caMOnpoiiaaontMoe oiHHOMBaime hPGhhu non nBHmc 
mum 4aoro Aim naflbeuo kbOmhm acnono^yoico innpounn««np paaneHMe o kotopom cnanaeico 
hbcocom e pvmhhm npiiBOflOM, 

KaCHHb) CtiBPBMBHHblN rpy30Bbt* aBIOMOOMPBH MMBtOT COOCTBBHMyK) CMCTeMy nOAPeCCOpHSdHHB 
i. e KPenrctcn " psMB «e wecrao. a c noMpuiuo ynpyrm h racouitn aneMemoa: pe3MH0Bbn nowyuieH 
npymiiH. aMOpivoatopoB Ta«an MOHctpyrnwn noasomiei y/iyMWMib vcnoeMS pa6cnu Bowitenn, 

rpv3PBOH Kyaoe Mower BbinonHBibCH a aupe 6oproaoi> nnanliopMbi (aBTOMOPwiM o6mero 
HaanaMeHHB), caMocBanbHtaM. a BMfle ibyprowa. UMOTBpHU a r. A- lcneu*'amr3npoBaHHbie aato 
moCmah). HHorfla Ha Mecro rpyaoBoro «y3oaa ycraHaanHaaetos rexHonorM'iecKoe ofiopyaoBa 
Hue: noaveMHbH'i kpbm. nowapHaa necrHHua. KPMnpeccop H r. p. (cneunanbMbie aBT0M06MPH) 
Boproaan nnanpODMa coctoht H3 ocHOBaHirn. nona H Ooproa. OcHOBaHne awnoHaer npoponb- 
Mbie m nonepe-tHwe 6aiwH, k kotopum np»KpenneHbi non. HenonBHWHbui nepepHMH 6opr a raHwe 
OTKHflHtxe 6oHoawe M 3aflHHp Gopra. OiHHpMbie 6opra coepHneMbi c 0CH08aHneM nnarOopMM c no' 
Mouibto nerenb. a nepepmm 6opr — HenoflBHWHbMH ctohiomm. B nopMBTOM nonoweHHH otkma- 



Pmc 7.11. CneuHanHSMpoaaMHbie Hyaoobi 
rpy30Bbix aaTOMoPMneH; a — HapbopMbrM 
caroocaan; 6 — (pyprow Ma uiacCH MA3; 
a — UMCrepMa Ha uiacca HaMA3 


Pmc 7^10 . Kysoa H3 caHflBHH-naHenOH 


10- 


291 


















roioeneHHB CTanoHMX Ky3osoB. Ha pncyHHB 
noK33aHa nocnBaoBaTt-nbMocib co3AaHHH 
noHwepoHa nyaoaa mbtoaom thapo<J>opmo- 

B3MMB 


Mbie 6optu ynBpMMBBMTCB cneuMBObHUMM 33. 
nopOMH, psononoweHHbiMH u yrna> co*amhb- 
mhb Soptob BopiOBan nnantiopua e CCof* 
npimpenneMa h pane aeroMtiflHmi 

BopiOBbiB nnanliopMbi oCopyAyiorco ao- 
HOAHHienbHbiMM ycrpoMciBaMB, Koiopwe 
ofSecneiHBaioT aosMowiiocib xapawMBBHxa 
BbiCQIbl BopTOB M VCiaHOBXY IBHTB. 

(1POH3BOACTBO CneuMBnM3MPOBBKHblX xy. 
10BCB BBnBBrcfl oiAenbHoa noAOipacAbto a as- 
TOMoOw/ibHoa npoMbjmneMHoctM a 3axacTyio 
canaaxo c npMMeHeuxeM bwookhx lexHonomA. 
OflMH M3 npiiMepoa - pe®pv.«epaiopMbiM xy- 
30 B, to ecib (SyproH. npeAHB3HaxeMHbiB Ann ne- 
peso3HM CKOponoprnm.KCB TOBapoB. B coape- 
MBMHblX HOHCrpyBUMBX TBHMX HySOaOB MX CTeHbl. 
non h noronoK H3roi3BnxBax)T m3 ran «a3biBa- 
eMbix caxAeMH-naxenew, npeAoiBBnBramMX co- 
6 om nerxwe m npoxHbie ipexcnoxHwe naHB/iM, 
exmoxaiouiMe xapywHyio m BHyrpexHox) 06 - 
ujmbkm MBMAy xotopwmm pacno/iaraeTCB cnofi 
TennoM3onfluMOHHOM neHbi (pHC. 7.10). ripiiMe- 
saTenbHO, hto crexbi. non m noTonox npn c6op- 
«e CMneMBaKJTCB Apync flpyrow. 

K nepeAHeit creme peipnweparopa cnapy- 
mn xpemitcB cnemianbnan xonoAMnbiaB yaa- 
MOBna. noaBonmoiuan nouAepmxBaTb B 3axpbi- 
tom npocrpancTBe ifyproHa 3aAaHHWH lexmepa- 
TyPHblfi peWMM. 06blHHO TaMMe yCTaHOBHM HMe- 
I0T aBTOHOMMMM MCTOHHHX nxiaHMB (HBSOIIbUlOH 
ABC] MOM nMiaioiCB ot Boptobom ceTM rnraxa 

PB3H0o6pa3Me cneunamianpoaaHMbix ny 
3030B IPMC. 7.11) CBB3BH0 C MeoBXOAMMOCTblO 
oSecneHMTb nepeB03xy pa3HMXHbU uinoB rpy- 
3 ob Oxmaxmb, ra3ooapa3Hbie. CbinyXMe. B3pw- 
soonacHbte. HeraGapHTHbte, cxoponoprsHiixe- 
cn. o&beMHwe m t. a-). 


§45 

MATEPMA/lbl fl/lH H3rOTOB(IEHMfl KV30B0B 


TOHKO/1MCTOBAB CTA/lh 


BOAbUIMHCTBO HV30B0B COBpeMBHHbiX BBTOMOBmOOM BbinOnHeilbl M3 amctobom crann TbnuiMHOfl 
0.6-3,0 MM Hapnflv c HM 3 «oyrnepoAMCTOM cianao b nocneflxee spews axTHBHO npHMeniteTC* 
HM3HOACfHpoBBHHBII TOHKonMCTOBan cianb, MOTORan. c oahom CTopOMw, xapaxTepiiayercn noBbi- 
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uwhho* npOHHOCTMO, a r. nuyroa - coxihhiwi TTOAsrnaBocTb., aeoOxoaaMyio flna cnowao* a my 
noaofl HJTBMnoBMa 0 orpoMHwi ranponpeceax, aoiopwe oSbisao aononbiywroa np „ mujtogno 
MHM MyaOBOB 

CoBpeMpHHwe BWCORonooHiibie crana npaMeauxjrcu «nn naaenea Ky30Ba, aoropoie aocnpa 
HHMBIOr C8MWB BUCOKBB Harpy3BM OI mrnCatOUIBX 0 KDyTBWKX UOMBHlOa MflH npa nornouieHaa 
aaopraa craflHMOBBHMBi McnonbaoBaane laKMX BwcoHonpo-iHwx cra/leA noasonnor aarotOBnnrb 
KyyoBHbie naaena flanee tohkmmh. sto npaeoflar.. skohomub Maccw. B hbkotopw coapeMeaHw. 
asioMoOMnwibix ayaoaax flo 50 % nacroBoii oianM nannerca awccmonpo'moa. 

Xora 4>opMBpoBaMMe naaenea rapponpeccoM ocraercB caMtaw pacnpocipaBeHataM cnoco 
6om ana a3ioioBneHan cranbaoro ay3oaa. a aacromuee BpeMs paaaaaaeTco roxHOncrao aa oc 
aoae rupporpopMOBanaa (pac. 7.12}, npa kotopom cianbaan ipy6a-3arpT0Baa pacuiapserca 
8 ipopMe aMfiynbCOM Bbicoaoro BHyipcHaero lappaBnasecKoro aaBneana. 3to — anhiepHaiaa- 
"biB nvTb C03flaHafl saapbirbix nonocreA ayaoaa; Mower 0cnonb3oaaTbC«, anq ipopMapoBaaaB 
cioea asepa. ycanarenea npbiiua. oHoanbix paM ana peranea nepepna. 


APHJMMHMEBblE Cn/lABbl 


OcHOBMbiM npeaMVueciBOM acnonb30Ba«a» amoMnaaeabix cnnaaos aanaerca ax Manas nnor 
HOCTb. Macca ay3oaa u3antOMnHaeaorocnnaaa Mower Cwib npaOnaanrenbao BpBa paaa nerseaK- 
oaBaneBTaoro cianbHoro Hy30Ba c taKaMB we xapaarepacmHaMa no wecTKocra a naceaaHoa 6e3- 
onacaocra. AmoMaHaa Mexbtue xoppopapyer, t. k. 3ainaiueH noaepiHOCTHOa oxacaou nneaKoA, 

fnaBHbia aepocTaTOH amoMaaaq — ero cronMocrb, xoiopaq cyiuecraeaHO Bbmje. seM y aaa- 
norasHOH awcoxoxaxecTaeHHO* crana. AbiombhhA xywe noaqaercB xomaKTHOn caapae. seM na- 
CTOBaa cranb Icaapxa amoMaana TpeOyeT Hpe3Bws3MHa TOSHOfO xoatpona CBapoxaoro rona 
a spelaean xomaKra). AmoMMHMA paHbiue acnonb3oaancB tonbao «aa xxaiepaan ana asaraienen, 
xopoBoa nepeaas a aacrea nopaecxa. B My30BDCTpoeHaM aniowaHaa HasaaaeT ncnonb3oaarbcn 
ABB onbeuHbix xacren xy3oaa laaepa, xanor a Hpuuixa 6arawHaKa). a peaynbiaTe aKOHOMHtcfi 
wacca a amoMMHHeabte sacra Moryi 6biTb coOpaxu orpenbHO a 3aieM npacoepaHeabi n «y30By 
Mexaaa-ieCKaMa cpepcraaMa; aro no3Bonqer a36ewarb MHorax rexHasecxnx npo6new, CBB3aH- 
mwx c 3iaM MaiepaanoM. 

B TO we BpeMB cymecTByor xoMctpyauan sacmsHO ipac, 7 13) ana nonaocfbio amoMKHne- 
awx ayaoaoa, aanpaMep npocrpaHCTseHHan paua ASF ipapMoi Audi, npoa3BOflCiao aoraporo 
Tpe6yeT cyiuecraeHHoa MopepaHaauaa rexaonornseCKOfo npopecca, 



Pac 7-13 SnoMeaibi nepepaea sacra My3oaa aa amoaxaHX 
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fUlACTMACCbl (n/IACTHKH) 


flnacTMaL. w nnminicn anbtepHatHBoA amoMHXwo, a rawm odecneuMaaioi cmhwohmo nor ,cm Ky 
roaa. OahbmoMX npauoMeime cia/iKKaaeics c npod/iewaMM noBTopHod nepepadOTMK (peuMpiiy/m- 
mmm). Oicyroiaaa nopposMM — 310 pe3y/ibrar McnoribJosauMB nnaciMacc. xots Maiepaanbi 3 im so 
nniOTCH ipyflHbiMH Ann nepepadonoi CoroAMB HarciroaarenM crpeMoicn orpaHMHKib npoM380flcrBo 
HBCHoabKMMM SHCIUMH nnaoMaccawH. cpeOH noropu* HOHdonee ncnora,3yeMUUH nunanjica: norm- 
aMHA(Medm)H), nonMnapOonar. noPHSTHneM. nomnpomineH m noJiMyperaM, naacnviaccu, coflapamuiae 
re3bi h po3pyu/aiouiMe 03OH0BWM cnoM, .lanpaMep. nodKBHNHAXAopMA IPVC — Polyvinyl Chloride) 
a nonwrorpaipTypanineH (PTFE) ewonnr M3 odpaiiteHHn. 

rinarruaccbi noBceMeciMO npuwenmoTcn raM. rflo mx npeMMyrnectoa o'iobmamw. Hanptiuap 
e mopMoaaMHbix OaMnepai a noropbix conpoiMB/ieHHO He3MaHMreiibHOMy pa3pyiuCHMKi npii y fl a 
pe oanoercn MpesabiMaliMO ueMHUM. 


K0Mfl03B7HblE MATEPMAflbl 


Kouno3MiHbie MaiepHanu cocioht m3 Aayx n 6o/iee cPM3MMecKKX Man xhmmmbckhx HOMnoHehroB, 
npowo coojiMHeHMbix Mpway codon OCHOBMoe npeMMyuieciBO KOMno3MTMbix Matcpnanoa 
a tom. -no ohm odnagaioi KaMdM.caiiHeH cbomctb. Koiopbie mo npMcyulM orac/ibMbiM KoMnoHeM- 
IBM. Ha jaauMbie MstepManbi Moryr Owtu nonyMeHbi cneHSHHeM xacruu. coeflMHeHHeM cnooe pas- 
miMMwx MaieptianoB nnn apMHpoeaMHeM opnoro MaiepMana aonoKHaMii ppyroro. 

HepobiM KOMnoaMiMWM MsrepManoM Mcno/ib30BaiotMM a My3oae tpaMcnopnioro cpeaciBa 
6wn CTOKaonnacTMM (GRP — Glass Reinforced Plastic), a KOropOM no/iM.3ctep htim snoHCH/iHan 
cuona coeflMMeHO co croMnoaonoKHOM. B iotobom M3jienMH creiuioaonoMHO odecnoMMBaet donb 
uivio sacra Mexa.iMMec.cOM nponHociM. a to BpeMn Man ocnoaa M3 CMon nojwep/KMBaeT ipopwy h 
odecnoMMaaer yAOdciBO odpadotKM noBepKMOCTM. 

AnbTepMariiBHbiM noaxoA Mcnonbayotcn a nMctoaod otnMBKe (SMC — Sheet Moulding 
Compound/, a "oropoH inOnne TOCTbi yMpennoMHOfl CMO/ibi nonrotOBnoMW m aateM cnpeccoaanu. 
MoMbu/Me, HO 6onee roncrue MOwnoHeHrbi Moryr daira mtiopMMpoBaMb M3 rycroro nMtbeaoro 
MOMiiayMAa (DMC — Dough Moulding Compound). Hando/iee Macro McnoflbayeMbiR .«apKac- ao 
ivjc-x 5tmx warepManax — creKnoBonoMMo, Koropoe Manner cs oeuieeblM. MaMecTaeHMUM M Mbieoi 
0‘iem, RMCOHOe OTMOu/eHMO meciMoctM k Macce. flnn cneUManuHoro npMMeHeMnn a aoporocroo 
UMX MOHCTpyiruMBX Mcnonb3y>OT donee mecrHoe h npOMMoe yr/iepoflMcroe bo/iokho — neanap, omo 
Maoo Mcnoirbayoico a KaMeciBB ocmobm npM MaroroeneHMM •itoHOHa* roHPHHOro aaroModM/m. 

PaanMMMbie riiitu cnoMCtbix MatcpManoB nonyMM/m HaasaMMC caHABHM-naHeiiH (Sandwich) — 
a bm«o nnacruaccoBbix cnoea womay iohmmmm cbohmm cia/lM. noMe/iM, caenanHwe M3 raHoro rM- 
na MaTepaana, woryt aeMCTBosaib tea.. s^eKtaBMue u/yMonornotMrcAM. 


§46 


QKPACKA H KOPP03M0MHAR 3AUJMTA Ky30B0B 


Oaua M3 ooNOBHbU npMMMM. CHHwanuuu cpoK cnyMdu coapcMOMHOro xyaooa - ero «oppo3Hn, 
flr>» npeaotapaueMMe ororo npouecca kvdob ao apewn npoMSBoacma noaaepraercn p»,a rexMO 
norMMecKMx onepa.wH. BaaiMyxj pons npa jrow arpaer uaMeotao OKpacMM Kyaoaa. ot KoropoM 
saaMCMt Kan noppiHMOMMao cto»Koctb. rax m npMB/ie«3TenbM0crb BHeu/Mero eana aBrowodMm. 
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Oopxop * 3aiuxre ot Koppoam m OKpaumaaHHC cran ropa3po 6onee ciaMflapmaapoaaHHMM 
3a nocpePMMB 20 per. Cemac ochobhwm cnocofoM aHimtoppO3MOHHo0 3auHiw Ky3oaa BBPBei 
CO noophime pmctobom crann c OflHOii oph o6enx cropoH cpoew uhhkb oph raobBaHnanpoBaMHe 
ee no npeccoaaHHO. 3ra 3aiuma oCbWHO ucnom,3yetco pna tex lacrefi nyaoBa. Koroptoe Sonbuie 
scero nopaepweHbi uoppo3nn: pHHwe. opblPbH, nanepn paepa, BHyipeHnoe ctopohw apoa KO/iec 
.1 flpyrxe BBWMbie oacTn KapKaca. HexoTopbie ii3r0T0BKTenn, oPHaoo. oeecneonaaioT nopayio 3a 
uiHiy «y3osa. Hcnonb3yo 100 » -hob raPbBaHM3npoeaHne crapa. nosbauenHao 3®®e«ioaHOcrb 
ocmobhom 3amHfbi OT K0PP03HM yMeHbUiopa POTpeSMOCTb b pononHiiTePbMOM 3aupnM0M noopbi- 
™« nampa. Macca MacmoH, HaMOCOMOo «a pHHipe xyaoBa. cocraepoer 10-18 or. flonoPHxrePbxbie 
sta'epMaPbt. B anpe xaooapyioipeM MBCthkh (a OoPbuixHCBB cnyoaea nopxBMHxnxPOPHP). xaxo- 
cotcb MS Kyaoa apyxxyio umi b xpxTxoecxHX uiaax — poOotom. AeTann naneopee nopaepMeHHbie 
aoapexCTBxio awOpacbiBaeMwx H3 nop xonec xaMHex, xaroiaBPitBaioT m3 MexaMKoecxx ctomxmx 
nnaciMacc- 

Oxpacxa xy30B0B hb coapeMeMHbix aBToaaBopax - MHoroaianHbiM npouecc (pxc.7 14). B pe 
3yPbTare xpacoHxoe noxpbitiie coctomt M3 HecxoPbxxx caoea: 

— 3auwt.iM« crop. nopyoaeMW* 3Pempo<|>ope30M (20-30 mkm); 

— rpywroBna (okopo 35 MHMli 

— OCHOBHOA onpacosHbiP cnoil (35-45 MUM): 

— panHpywiuxft cnofi (40-45 mxm|, 

B otbot na 3anpocu noTpeOiiienn lexMOjionio oxpacxx craMoBmca 6onea cpokmox. Oxpacxa 
Tana MeianpHH c pofiaaneHMOM amoMHHoeaoii nyppbi npMMexoeico poo aHaimenbHOit oacm 
net KOBbix aBioMOfianea. Bee Conbuiee xonxieciao H3roroBMrenei> npopoarae- PPVoO tmp no 
MPbiiHR — nepaaMyrp, b xotopom axavaPbHWfi pociHmyr HHparmemiex. a cnoo xpacxx 

xaenu) cpiopw. 











§47 


KySOB M AOPOflMHAMMKA ABTOMOBMAP 


floMfliwe •MpOAHHaMMiia asTOMoBMan* bkakihboi a ce6n Mnoro acnemoB, BatHHBAuiHMM mb ho- 
topmx nanmncs: 

— oeecneHBHHe MHHMMSAbHOM cmaw conponiBABHHR ao3Avxa npii abhwohmm aBi0M0(5nn» c ue- 
fib»o vMeMbuieHHB pacxoaa lonmioa mom noBbiuieHun ciiopocTH abmmbhhh; 

— vMSHbUiBHMB aapoAMMBMMMBCKoii noflbeMHOH cmau, crpeMmueiicn oiopaatb aeirjM06nnb 
01 aoporn vt CHMwaiouieA cuenneMHe ronec c aoppwhmm noKpbrmBM; 

— cmoHemie 3arpB3HCHMR creHon, pyneK Asepen m APyrMx noBepxHocreA aaT 0 M 06 Hnn; 

— o6rcneie>me omHManbHbix B03AyuiHbix noTOHOB flan cHa6»emin aaMraiean B03ayx0M, ero 

oxnawaeHHB. bbhtmahumm canona; 

— CHMWeHHB 33p0AHH3MHHBCK0rB wyMa. 

Ky30B aBT0M06nnB, oco6eHHO nerKoaoro, KaK Han6onee HpynHan sacTb aBT0M06nns, 0K33hi- 
aaei peuiaiomee bahhhhb Ha xapaKrep B3aHMoaeKcTBHfl aBi0M06nna c B03AyujH0« cpBAOM. 

AapoAHHaMMbecKoe conpoiHaneHMe (mam conporMBABHMB B03Ayxa). hotopob mbuibbt abh- 
ratbCB aBT 0 W 06 n/H 0 Bnepea, pe3K0 yBP/iHiHBaeicn ib KBBAPaiHMHOM 3 Bbhcmmocim) c poctom 
CKopociH abmhibhmo. a raK*e 3aBMCMi oi nnomaai nonspexHoro caxeHHP aBi0M06imq h co- 
BepmeHciBa ®opmu xyaoaa. noiopoe onpepenaeics xo3(tHt>imMenroM BoapyuiHoro conpoiMB- 
neMMO C, Ochobhoh cnoco6 yMPHbiueHHB aapoAHHaMHHBCHoro conpomBneHim — co3A3hmb 
aaiouo6Hne(i c hh3khm xo3iM>muhbhtom C„ no oco6bmho amya/ibMO flns BHCoxocxopocmbix 
aaroMoSHneH (nerHOBbie. cnopiHBHbiel, 06uiHpHbie mccabaob3hmx aapoAHHaMiiHH. apobbabh- 
Hbie 33 nocneAHHB <10 nor. no3Bommn yMBHbuiMib KosipipHUHeHi C, ABrxoBbix aBTOMo6uneS 

npaKiHHBCHH b ABa pa3a m cshohomhti, 

b cpeAHBM oxono 1.5 a ron/iHBa aa 100 km 
nytM (pmc. 7.15). 

3toi 3 W>skt AOCHirHyr 3a cxei Bbifiopa omn- 
uanbHbw yrnoa xaxnoHa naHeneii Kyaoaa (aeipo- 
Boro m 3aAM6ro cienoa, Kanaia. kpwwkm 6araw- 
MHKa m t. a). yAaneBHM c noaepxHoctu Ky30Ba 

MSAKMX BMCiynaowiu AOianBM (BOAPCAHBHUX 

weno6xoa Ha Kpbmie, o6oa«ob ipap, paaMemexxM 
uietOK CTBKAOOKKciHtenBM a HMU1B ppa nanoioM), 
npHAaHBe ocraBuiKMca awctynaiomMM abibabm. 
xanpHMep SBpxanaM, aapoAKxaMHXBCKMX qiopM. 
KOBbix aBT 0 M 06 MAeM b kohub XX BBKa crAaiKKaaHMB ocrpbix yrnos «y30sa (pno. 7.16). 



roAM 

Pmc. 7.15 Chmxhbhmb xos^ipMitHOMTa C, nor- 



Pmc 7.16 MaMBHeHMe aopoAHHaMHxecxxx cbomctb xyaosa aB iomoBhabm BA3 
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Ky3i7B GOSpeMSHHOf o 'teraoaoro bbtomo. 

Sana a npo4>anb HanoMMHaer caMonetHoe 
KPbUIO (pMfi. 7.17). 

noaioMV npa pBHWeHHH Ha asTOMoCa/ib 
peMCTByet aaponBMBMHMecKaii noflbeMHan 
cana. woiopan yxy/uuaei ynpaB/ineMOCTb. 
yCTOV'lMMBOCrb M 6e30naCHOCTb flBHWGHHR, 
npn rpaMOTMOM npoeKtapoaaMMH ipopMbi 
«y3uaa noabBMMan cans Mower 6 hto cyure- 
crBBMHo ciiMweMa. Conee ioio, Mower 6wrb 
o6ecneieHa cn/ia. npamiiMaioiuas astoMO- 
6a/ib a aopore. MHOraa flan yaemmeHan 
npMwMMaomea cama npaMeawoT flonoPHH- 
renbHbie Ky30BHbte 3iieweHTbt — cnoanepbi 
a amMKPbifibfi (npotpa/ib rtepeBepHyroro caMoneTHoro vtpbina) (pvic. 7.18). BenaMana aapo- 
fliiMaMBHec«o« npawaMaiomea ctuibi and tohomhoto aBTOMoPann npa flBHweHaa via 6onb- 
iuom CKopocTii Mower b HecwoubHO pa3 npeBbuuatb ero Bee. 

A3poa»HaMHK3 rpyaoBbix aBroMoPanea a bbtoOvcob xywe. aeM y neraoBbix, hto o6b«CHnerco 
iieBOBMOWHOCTbio npaHuanaanbHo noMBHorb ipopMy ny30Ba: ana onraMa/ibMoro pa3MeweHHo 
rpy30B a naccawapoe ocHoaa ay30Ba flonwHa npaP/iawaTbCR a npoMoyronbHOMy napamieaena. 
neay- npaBaa. a snanaae aapoflHHBMHKH Ha BKcnnyarauaOHHbiB cbobctbb Taaax asroMOfianea 
MeHbuie. aro CBB3aH0 c donee Ha3«aMM cKOpocraMa aBaweHan rpy30Ba«0B a aero6ycOB. 

TeM He MeHee b nocaeflHHe roflbi KafiaHbi a «y30Bbi HaaBaHHwx rpancnopnibix cpepcTB npo- 
earapyiorcn c yaetOM aapopaHaMaaecKax rpe 60 BaHHH. 3to nponBiineics a npapaHaa Ka6aHaia 
6onee oapyrmax ipopM. yBenaieHaa yrna Hannona aerpoBoro CTeiuia, ycraHOBKe Meway Ka6aaoa 
a wy3080M aapoflHHaMHaecKax o6reKarenea a aaapbiJiKOB (pac. 7.19). 



Pac. 7.17. Ky30B coBpeMeHHoro /leraoeoro 
aBr 0 M 06 ami 



'at. 7.18. Cxomo ycTaHosaa aapoflaHaMHsocHHx aaoMeH.oa » 

L - nepepaee aHiaapuno. 2 - 6oaoea« cem,a«. 3 - aaflaee aaiaapbrno: P,. Pj. P 3 - 
raMHsecKae npawHMaioiuae cam- nepepHero apbeia. Ookoboh ceapaa a aapaero aHraapwaa co 


orasTCTBettMO 


29 T 



















Pmc. 7.19. KafiMMa rpyaoaoro aBT0Mo6Mfitl 
Volvo FH 


Pmc. 7,20. npoTMBorpnaeBbie 067OKare/iM 
aBT0M06M0B KbmA3 


3arpojiMBMOCib noBepxMocreM «y30Ba onpepe/mercB ero cJkjpmom. pacnonometineM awcryna- 
iouiM>peianeM n y-iMiMBaeTca KoiicrpyKropoM npu npoBMiMpoBamiM nyaOBB. MHorpa poo CMMweHMB 
3arpflaHO0MOCiM PoKOBbfx mom 3apHwx creKon Ma HyaoBO ycraMaanaBaior pononHHTenbHbie aspopu- 
HaM.wecMMB yctpoHcraa |p»c. 7.201. aorpyuiMbm hotom ot hotopmx orOpacuBaei neiauiyio rpo3b. 


§48 

My30B M 6E30FlACH0CTb ABTOMOBM/IH 


PacnpocrpaneHO mmchmg. no mbm npoHHee My30B aBioMo6nnn, TBM aaTOM 06 nnb GeaonacHee, 
B peMciaiiienbHocTM 3to mhbhhg rnyfiOKo ouim6omho. Xoto aBTOMo6Miib co cmbiom b rapMow«y 
B peaynbiaTB aoapmi nepepMeii vacrbc npoM38opHT rMerywee BneiameHMe. md pnn naccawnpoa 
3to Mower ctaib cnaceMMBM Eoih cpanaib Hyapa asroMOGanfi mpommemm, K3M y ram<a, to npu 
GTOfiKHOBOHMM to ctbhoA npu CMOpocTM 50 hm/m, nepopana nacib pepiopMtipyercH mb 6onee ieM 
Ma 10 CM .npu 3I0M Ma naccawMpoo Gypcr ACHcnioeaTb 38MepneHMe 100 g. a aro 3MBMMT, no hx 
BCC B MQM8HT VPSPa yBenMMMTCS B 100 pa3. TaKOM npOMHblH 0 BT 0 M 06 lblb OCtaiieiCB npaMIM'IOCMM 
Me noapewpeMMwM. 'iero Manb3B 6ype> CM33arb o HBiopflipBXcn a MeM ruopBx Ky3oaw cOBpeixeH 
"w* 3BioMo6Mne.i cnepHaribHO npoeKTHpyxjico tbhmu 06paaaM, noBbi ero nepepHBB m 3apnnfl 
'iaciM MecyipeM HOMCrpyHUHM nerHO peitMjpMHpoaanHCb m motpm nornotMib 6onbUjyio iacTb kmmb- 

'MMOCMOM DMOpfMM CTOriKHOBeHMH B TBMeHMe MeCHOUbKMX COTbIX flOTOH CeKyHflbl. 

Ab roMoOMbb PonweH oSecneMiiBan. paa bmpb 6e.ionacMOCTH: BKTHBHyio M naccaBHyio. 

Ahthbhbh 6e30nacMoctb npepcraBnaet coOoM komimokc Mep. ManpaBneHHUx hb npeporapa- 
ipeHMe aaapMM. 3.,i Mepbi oGecnerMBatorcB xopomed o63opHocrbio c Mecia BopKiepa, 3proHO. 
MMMMOCIblO. XqpouHM ynpoBfinOMOCrblO » ropM03MWMM CBOMcrBaMM, MHtpopMdrMQHOCTblG M T. n. 

naccMBHan 6e3onacHOCTb npepciaanflei co6om Mepix. HanpSaneMHWB mb 3auiMiy aopmemi 
m naccamMpoa a cnyNae aoapaM. 3ror bmp 6e3onacMocrM Mower 6bm> oOecnereH paam.MMWMH 
yc'poMcraaMH: MapyuMbiMM nopyuwaMM eeaonacMOcm. pommbmm BesonaCMOCia c npepBapKTem.Hbi- 
MM MarRMHTBPBMH MBTKHMH naMenBMM PpM6opoB. CMHHMMHMH 3TOMBM10MM KapMflCa KyJOBa H I. p. 

BaeMCHTbi, oSpaavumae oCMiaeMoe npocTpaaciBO Myaoaa (r. o, cbpom), ponWHb. mmoim mmmm. 
Mart.MO 803M0iHMbie pepmpMauMM -noBbi chhtmic mmeab nocnepcTBMfl aoapMH ana mbcObmm 
POB CoBPBMOHMh* aBlOMOfiWlb. PBMWyipMMCB CO CMOpoCTbW 50 MM/l. BOCBB OTOPBHOBeMMB 
CO creMOM peipopMopyeica npMMepHo Ma BO cm. Ha S0flMTe.no h naccamapoa np» ttom peMcroyoi 
3aMepneMMC nopBAHS 20 g. llpM TaxoM aaMepnoMMM naccawapw aaioMoeana Oypyi paHiaiuco 
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no .mepnaa >i HSMUfiemuo eiommyrcn c npaBopaca naaenwo, pyneabiM KonecoM mm aeipoouM 
cwriiom. hto npHsewn « 0epbB3H0My ax rpaBMapOBaHaio. rioaroMy jmo 06ecneHeMa» nacc«B«oi. 
6e3onaciiPCTM e HOMCTpyauaa aBTOMOGMnn, mpomp f aiue.ian aac-pr as npa cronKMOBeHaa. penman 
ftwrb o#ecneie>ip orpaHKHenTO nepewemeaao b hbm BOflareno h naccamapOB B CBBpeMexHw- 
afiTOMOBamix 3iy (Pvhmumio BbinomnnoT PBMHM m nonvuntu 6e3tmacHpoTM. 


6E30nACH0C7b HECYLUErO KY30BA 


CoapeMeMHbie aaioMPflmm iimbiot k>3ob c npocipaHcreeHMofl eipyiavpoli, Hoiopaa no3aomei neec 
neaati pa3vMHy>o6e3onacMacib npn B03ABacrBaox. B03HUKa»upm b peaynbiaiecrommoBeHMAcmp 
6oro Hanpasnei mo. OflHaKO oraiacTBHa flTTI noK33b.BaeT, oto HaaBonee onaCHUM rboobico noBoeoe 
cToiiKHpeeHiie. nepawe orpanaanbabie npaaana acnwraHaa aBioMoBanea hb 6e3onacHocib tioobb 
oHCb Ohonp 35 net Haaaa H Bbina aanacaMb. ann cnyaaeB noBoawx cronKHPBeHi.il. CeropHB ipe6yer- 
co i.poBOAHTb oueiiKy aamnibi npoms Bokobux aae3flOB h yaapoa c3aaa. BonbujaHciao aaroToaaTe- 
neii aaroMoBanea npoBOflor co6crBeHHbie acnbiTBHan hb eeaonacHOcrb npa nepeBopaHHBaHHH. 

3a nocneflHae roflbi 8bipa6oranco o6wavi npBHuan, Koiopbm saamoHaeTco B »om. MTOfib. paa 
pa6o'aib KOHCTpyHUHKj Hecywero Hyaosa raHiiw 06pa30M, iro6w canpH aBT 0 M 06 ann ocranco 6w 
MancMManbHo HenoBpewaeHHbiM, b to speuo hsk nepeflHoo h 3apHflB Macra 6binn 6u cnocoBHbi 
HporpeccHBHo peipopMapoBaTbcn. nornoman 3Hepr»io ctobkhosshho. PaapyuieHae nepeflHea 
a 3aflHe« sacreA nornomaer aHepraio cronKMoeeHnn nepe3 nnacrimecHyo, r. e. HeoBpaTBMyio 
aeipopMatjHio Meranna. KoHCTpyinaBHO 3neMeHTb. KyaoBa abinonnoiorco iaK, mo6bi CMBaaeMbie 
3neMeHTb( no3Bononn He TonbKO nornoiuarb MSKCHManbHO ao3MomHoe KonaaecTBP aHepraa. 
ho h aenana sto Haa6onee rinaBHO c uenbio MHHMMHSMpoBaTb nnHOBoe 3aMeaneHae. Ochobhom 
Merop 3aKnK>Haerco 8 o6ecneneHHH TaHOii A84>opMauaa, npa Hoiopoa aopo6HaTbie npcKpana 
napHaca Ky3oaa CMaHamca nyreM npOAonbHoro canaAbiBaHao irapMouiKM) (pac. 7.21), 

PacnonomeHae a B3aaM0aeacTBae snewemcB aapHaca 3aAaioT TaMBM oBpasoM. oroBbi paa 
pyujeHae canoBbix aneMeHios acerpa HaiBHanocb a HyWHOM Mecie. MaxcaManbHo rapaatapyo 
hto oho 6yaeT tohho tskhm, k3m pacCHHiano na CTaaaa npoenTapoBaHaa. flno jroco HOpofiaaTwe 
nportmna. H3 KOTopbix H3roiaBnMBaioT Hy30B. aMeci yrny6neHao h Bbicryribi B onpeaeneHHbix 
ciporo pacc'iHTaHHbix Mecrax, ano nonysenao iioaueHTpapaa Hanpomeaaa, 

Tlpa pacaeTe xapaKTepa pa3pyuieHao, ocoBeHHp nepeflHea Macra aBT 0 M 06 ann. yoaTwaaiOTCfl 
aononMUTenbi.bie canw aHepuaa a mecTKOcra Taaax fleranea, k3k noaraienb a nepeanae Honeca. 
exopomae b kohtbkt c npenorcraaeM. 

Haaoonee onacawM a oacTbiM aaAOM no6oBoro cronKHoaenan oanoeico cionKHOBeaae abvx 
aBT 0 M 06 anea c ax nonepeMHbiM CMemeaaeM. PaHbUje npoapaanacb acnbnaHao aa 6e30nac- 
Hocib n|.a no6oBOM vaape aBTOMOBano a Bapbep, npa kotopom aMimiposana CMemeaae, Hanpaa- 
nos asTOMo6anb noa yrnoM 30° a 6apbepy. 

Ceasac nposofloi acnbiTanaH aa CTonHHoae- 
Hhe npa nonepeHHOM cMeuteHiia aaToMOBano. 
yaapSKiuieroca b apaa 6apbepa. Taxoa noaxoa 
abieei oaao HeyaoBciBO — flame CMeuienae 
TonbKO aa .1 cm MOmt'T npMBecra a cymac'BeH* 

HbtM pasnHHHOM B nonyaeaiibix pe3ynbTaiax. 

TBK HTO MBOBXOflaMa BonbUiaO TOHHOCTb b pac- 
nonomeHaH acnbiTweaeMoro aaT 0 M 06 anfl 
a aHanaaa nonyaenabix peaynbraroB. Cana 
CTonnaoBanao npaaoaaT a ae<popMaL|Ha 
noocTpaacTBeHMoA KOHCipyKuaa Bapbepa 
co croppHbi aaiOMoBano no acea ero mapaHe- 



Pac 7.21 CM8TM0 nepoflHoa aacia Hyaosa 
npa yaap® 
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B nacTORuiee apew« yTBepaipea ciaapapr. o xoropOM vKaJWBaeieu. a to eTonaaoBeMae 
t BapbepoM no"*”" npoacxopaTb c JO % nut* OMeiUeaaeM 0 Htomo 6 hah. Bapbep npoflciaannot 
coBoa pa36opayx> Msrannaaecayio coioayio Koacrpyauaio, aoropaa mowoi iiMmHpoaaib cnocoB- 
.10cm >1 paapyuiOHMio ncipe'i.ioro ipancnopTHoio cpeflctsa. 

CraHpapr Euio-NCAP ycTaaaonaBaer. aio acnwTaaaH aa cronHHOBBHBB npoBopwca co CKO 
Doctbio 64 HM/a. Euro-NCAP ae tmcnercn y38i<oaeaabiM craapapTOM. ho oh noapeparaa Maome- 
creoM iipaBMTeabCTBeaabiK a ppyrax opraHaaauaa. Bonbuiaacrao eepyuiax npoH3BopHTeneft as* 
roMOPaneA npoaopHT caoa acnbiraHan a hb 60nee Bbicoaax chopocisx. HboBxophmo OTMerarb. 
iro 3Moptao yaaoa npa crpnaHOBOHaa B03pac>aer b KBapparaHHoA 388achmocth or caopocTa 
ABUweHHB. t. e npa ctanHMOBeHMM aa CKopocra 80 km/h ay30B ponwea nornorarb aa 56 % Boai, 
Uif saepraa, new np« cHopocia 64 hm/m. AaioMoBHAbabie i<y30Bbi, BbinycaaeMbie c aaaana 
1990-x rr„ K8H npaaano. BbipepiaMBaKiT 3ra HcnuiaMas, 

y ay30Ba neraoBoro aBroMo6ano npa ;io6obom cronaaOBeHaa. aacro canbao peipopMMpyercii 
oCnacrb co ciopoaw aor aoaaremi, aoropan npABopai a onacaoxiy ncpoMemeiiaio nepanea. B ay. 
josax iiocabahhx MopeneA ycanaBaioT ary o6nacib, a raawe pa3pa6arbiBaioiCH MOHcrpyapaa 
6o3onacabU nepaneA. Hotopue ornaMbioaiorcB a ae rpaBMapyor Hora BOpaTeno. KOHCrpyauaa 
pBepea aBroMoBann ponmHa oBecneaaBaTb aosMomaocn. ax orapbiBaHHB nocne AoSoooro 
cronaaOBBaMB. 


3AUIMTA OT 60K0B0r0 yflAPA 


Ecpm paHbiue caaranocb noara »eao3Moa<HbiM o6ecneaatb laMieaniBHyo aaipary or 6o«OBorp 
cronnaoBeHaa, r. a aBioMoOana ae/ib3H cpenaib raaaMa ujmpokama, aToBbi o6ecneaaTb cyipecr- 
acMMOe nornoipeHae aaepraa ctoakhobghmh 6e3 Sonbiuoro cmbuighhr 6oaoBbix 3 /ibmghtob ayso- 
aa aayrpb caroaa. to aepaBHO npoa3Bopaieaa npHwna a Bbiaopy, aro 3<taJ>eKTHSHyio 3aipaiy 
ot ooaoBoro ypapa bco we Moaiao oBecneHarb, pa3/iowae ee aa rpa arana 
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Ha neoaoM arano yaap aonweM BocnpMHHMarbCS Ookobwmh aneMewTBMH Kyaoaa iue«>- 
panbHOft ctoAkoh. nopotSMH m aneMemaMB npoeMa asepeft). Ha cneavmweu arane conpo- 
TiianeiiHe yaapnofi Marpy3Ke HaiMHaot oKaabiaaib yoHiMTaftH BHyrpeHHero «ap«aca aeepu 
•i 3anopNbie aneMeMTw flBepit HaKOaeu, phch TpaBMMpoBaHMH naccawBpa Mower 6birb cm> 
weH npiiMeHBHMSM 6o«OBbi> noayuieK 6e3onacMOcrn n aanonHeHMew BHyTpeHHHx noiiocrea 
aeepM nopncTbiM MarepaanoM. Bee coBpeMeHHwe CHCTeMw naccwBHofl 6e3onacH0crn 
naccawMpoB aBT0M06nmi Renault Laguna II npeacraa.neHbi »a PMC. 7.22. MHepuHOMHO-poriM- 
«O0bie npHBBSHbie pcmhh nno hbih naccamMpoB BKaio-iaioi Me«aMn3Mm npeaMaTBrnemiB 
Ic uayMB pewHMSMM an" BoanrenB) m orpaHHweitH, b ro Bper/q «a« HMetOTCB ipn paamiBMbie 
CMCTeMW noAywe" 6e3onacHocln' no6oaaB. ycraHOBneHHafl b npn6opHOi> naHenu. 6okob8B. 
ycraHoanexHaB b aaaHiix lacrax nepeaHHX cnaeHHii, u -aanaBec- yctaHoaneHHbm a ycMmtra- 
na» HPbiuiB. MoMeMTbi cpaearbiaaMMB an" noayuieK m MexaHH3MOB MarflweHHB aonmHhi 6wTb 
TlUaTenbHO CKOOPflHHHpOBatlbl. 

HcnoBb30BaHMe sthk npu«uunoa b cospeMeHHbix aBtoMo6nnsx aano nonowmenbiibifi 3<p- 
iPskt. m TpaaMBPoaaHBB naccawMpoB h aoanrenn non Cohobwx CTonnnoaeHBBx yMeHbUjHmrcb, 
Oflnano HywHO yBHTbIBarb. BTO npw CTOBKHOBQHHH C /ICTHO CMHMaeMbIM TpaHCnoptHbIM CpCACTBOM 
6oHosaB aaiuma aocrarosHo adHpexTHSHS ho ot c'or.KNOBCHHB c aepesoM hbh ctob 6 om thmbw 
3atuHia «e eceraa CMOwer cnacru. 


OrPAHMHEHME flEPEMElUEHMR nACCAWHPOB 


OrpaHHienwe nepeMemeHHB naccawnpoB npH cronHHoaeHBflx asTOMo6nneM aocrwraeTCa no 
nonb 30 BaHHeM b ochobhom peMHBMB m noayumaMM 6 e 30 naCH 0 C™. 

B 6onbuiHHCrae pa3BMibix crpa«. 3aKOHOaarenbciBO rpe6yet oPasaTeribHoro iicnonb30BaHMB 
peMHea 6 eaonacHOCTH |no npaMHevi Mepe. Ha nepeaHHX cuaeHHBX). McrauoHeHHe coctaanBxjr He- 
Horopwe uirarb* Amcphmh. rae uihpoho Mcnpfib3ytOTCB HaayBHtxe noavuiKu 6e3onaCMOcrn. Ohm. nan 



Phc. 7.23. CxeMa KpenneHHR pumhb OeaonacHOCTM c npeaHurHwHicnPM 
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iiinmihao hmihoi eonuimie paaMepu 11 npMHOflRTca a pa6o*iee cocronMae (aanyaaiciTCa) c anew, 
6om>uio*t cmipooiox), aro Mower npMeeem « onaciiocra ipaaMw ot canofi noAyuiKa Ha caroa- 
mhuihhA fleas naafionee atjHpeHttiBHoa cwcieMoP nacoiiBMoA Qe3onacHocra flanaerca coaeraHMe 
mii4johw« noayiuen c opmhomii SeaanaoHOoni, hmckjiuhmm ycrpoPoraa pan npeflaapaTenbaoro 

Harawoaiio. 

B aBTOMoGanax name acero acnonb3yior pomhm flaaroHanbaa-noacHOro rona. Psmmh aanpen. 
/'ohm a ipex ioH«a»: aa OTOAae a»30Ba. Ha nopore a aa cneuaanbHoA yore c 33 mkom. B nocneaHee 
apexis cooepuieHCTBDBaHae KoacTpyHuaa peMaefi GeaonacHOCTH Beaerca no tpbm aanpaenena- 
«»: ynyaioeHiie ax apraHOMHaa. oSecneneHae aononHarenbHbix cpeaciB npefluaiameHMa peMHea 
b cnyaae CTO/iWHOBOMtm a orpaaaaeHae Harpyaaa. npanomeHHOa m rpyaa flaaronanbHbtM peMaeM 
Vnyauieane sptohomhkh SBruiouaerco a coaaaaHa donee yfloGabix peMHea a npasanbHOM a« pac 
nonoweHHH, ana oGecne-rcaas MaKcaManbaoa samara, Pexieab aonwen aMeib aojMowHOCTb 
perynapoBKH Bbrcorw apennehan aepxHea roaaa peuan oiaocaienbao nneaa, a to bpbmh aaa 
BMyTpeaanB cao6a renepb o6biHHO apenatcn « caaeabO, a He a Toaaenio HyaoBa, rapaHTapya 
npaBanbHoe nonomeaae noacHoro peMHq GeaonacaocTa, He3aaacaMO ot paaMepoB naccawapa. 

PeMHa Geapnacaocra c HanuKaieanMa cnocoGcmyror nyaiperay yaepwaaaio boahtc/ih a nac- 
caraapoB npa aeapapHoA caiyauaa. ycTpoScrea npeaHamiKeHan Moryr Gbiib MexaHaaecaHe ana 
napoiexHaaecaae (pac. 7.2-1); a nio6oM cnyaae ax uenb 3aKnioaaeTca a tom. wiofibi ycioaHaTb aio- 
6oe npoBacaaae peMao aa Tene aenoaeHa, rapaHTapya sthm naflemaae yflepwaHHe ero Ha caae- 
Hbe. MexaaaaM npeaaaTnMeHHB aaoro flononaReics aHepuaoHHbiMa KaTymaaMa. aoropbie npe- 
floTapaiparoT npoBacaaae pgmhh aoHpyr GapaGaaa. hto noaaonaeT HCKniOHHTb aaipaTbt BpeMeaa 
H3 Bbi6op 3a3opoB npa CTOnKHOBeHHH. 

napoTexHasecaae HarnwaTena cpaGarbiaaKjr. aoraa BCTpoeHNbia a cacTeMy aaniMK. 
peracTpapyeT npeawineHae paaee aapat-Horo nopora aaMeanc'Han, caaae'enbcrayioiue- 
ro o aaaane cionKMoaeMas. tlpa stom aanioHaercB aoioaaTop napoTexaaMecKoro naipoHa. 
npa B3pbiBe naipoHa Bwaenaerca ra3. aaBneHae noroporo aeaCTByei Ha nopipeab. coeaa- 
HeHMbifi c peMiieM GeaonacHocra. nopuieab Gwcrpo nepcMeuiaeicn a MainraBaei peMeab. 
OOwhmo 8peMn cpaeaibiaaiian ycrpoSciaa coctaanaer mb 6onee 25 mc nocne Hasana yaapa. 

HroGbi a36ewaTb npeBbrnremin Harpy3KH 
aa rpyflb. raaae peMaa mmbiot orpaHaHHiena 
ycanas MaTsweaMs, OrpaHHHHtena paOoiaioi 
eneflyromaM o6pb30m: aaaMane AOcTaraeica 
MaacawyM paspeureHHOft Harpy3Ha, nocne 
aero MexaaaMecaoe ycrpoacTao noaaonoeT 
naccawapy npoABaHyraca anepea aa hbko- 
Topoe paccTOSMae npa noflaepwanaa aa 
rpyPKM aa nocTOSHHOM ypoeHe. ®apMa 
Renaull nepBoa ycTaaoeana rany® cacreray 
aa cepaaaoM aaTOMoGane, c Tex nop sth ca 
CTGMbi crana mapoiro pacnRocTpaaeaMbiMH. 
Wr.epuaoHMas naTyuma c 6noi<aptiBHOM ycia- 
MaanaaaeTco Ha cKoee. orpaHM-iaaawuieii 
ycanaa BOMeticTaas pbmhs Ha Teno nenOBeKa 
(pac. 7.25). OrpaHHHeaae ycanaa aociaraei 
cs HOHTnonapyeMbiM ocnaOneaaexi Harnwe- 
aan peMtiH nyreM nnacTHaecHOro yrnoaoro 
pe-popMapoQaHHR crepwiw foca HHepuaoa- 
MOH KaTyuiaa). Taxoe ycipoaciao yMeabiuaei 
ycanaa, neAcTayrouiae aa rpyA'-yio twerKy, 
uieio a ronoay ira 30-50 %. 



Pac 7-24. naporcxMHMecHaa nponHaiaMa- 
renb. AeacTByrauiaa Ha 3aMo« pcmhh 6eao- 
nacMOCTM a noATaraBaramaa 06a naiana 
OAHOOpeMOHMO 
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Pmc. 7.25. HHepunoHHaR itaryuiKa orpaHHMMBatOLuan ycaane 

B ofinaciH co3aa»Hs cpeacTB naccMBHOli 6e3onacHOcm fl/io aere*. Haxoflmuv»™ a aBTOMc- 
6nne. s nocneflHee bpbmh 6bin pocTnrHyr 3HaNMTenbHbiM nporpecc. 6bin npimnr ciaMpapi ISOFIX 
pernaweHiHpyioiaHM nopnflOK ycraMOBHH petcKMX 3BiUHrMbix ycrpoHCTB, co CTaHflapmwMM 
sneMeHTaMH KpenneHHn, KOTopwe aomttHbi npHMeHurhcq mb ace* aBtowoPumn ana crpaH Ebpo. 
C0i03a (PMC. 7.26|. OCHOBHao 3aflaia coctomt b tom. iroSbi Mecra KpenneHMB CMpeHMft, cooraer- 
ciByiouiMe ctaHflapry, nemo yciaMaaniiBanuCb e PioCoM 3BT0Ma6Mne. oGopyposaHHQM ISOFIX. 
6e3 pMcna ouihGkm. 


PMC 7.26 BapMSMTW MpenneiiMB peicKHX cmabhmm no ctaMflapiy ISOFIX 


303 










HAAyBHblE nOflyiUKH 6E30I1ACH0CTM 


ManvB»ao no;iyul«a GoaonacnociM niwucraonnor coGoh mcuioh ms ciihtotiimc-ckoh maun, noayui- 
K3 BeaonacHociH jinn aoaHraim pa3Meiuaercfl a ciynwue pyneBoro noneca, a noayuma 6e3onac- 
MOOTH ana nopeflHcro naccamupa — b nepeane* naaenH «y30aa B cnynae noSOBOro cto/ikhobb- 
„,m npoarxofliii MiHOOOHiloe HanoilHBHMe noayuieH raaoM, ohh MaayBaioicB nepea boahtciicu 
H naccamMPOM. mo 3tUlMU|aer ot xpaBM touobw h rpyflHOft kiibthm. HaayBHwe noayuiKH Ge30- 
nacHOCTM 3anominioTcn ra30M c noMouibio mipoTexHiweCKOro naipoMa (am* 01 Gannona, b koto- 
pom iaa HaXOAMTca noa bwcokhm AaaneHiieM). CpaGaTbiaaHHe ycipoHcraa npoHCxoam B tom coy- 
ae earn 3aMeaneHMe aociHtaeT 3aaaHHoto ypoBHii. caitaeTenbCTByioiuera o cromnioBeKmi. 
Ha 3to 30Moa/ieiiHC pearnpyei cneuManbHbifl aaiHiiK 0» nocamaer curaan aeTonaiopy, kotopum 
B3pbieaer nMpoyexHHHecKMft naipoM. ripw oapuae BwaenneTcn Sonbuioe ko/ihkbctbo raaa, no- 
ayujKa 6wcipo pacuwpneTco. paapwaaei neMonomiypeTanoBbid Kopnyc, aaKpenneMHwfi Ha cry- 
I1HUP pyneaoro Koneca. h vnapaeicn a rpynnyio imemy aopHTenB. ripa aocTHmeHHM aaaaHHOro aa- 
snemin rasa a noayuwe. npoMcxoaHi pa3pbiB cneiwanbHoro waa m raa HaHHHaeT nocreneHHo 
Bbuoanib nepe3 o6pa30Baeuj.ieco oiaepcrHa. noayiuKa GeaonacHOCTH HanooHoeica raaoM npa- 
mopho 3a 30 mc. OobeM noayiuHH 6e3onacHOciH ann Boaniem Ha eaponeHCKMx aaroMoGHnRx 
npiiMepno paaeH 60 n, a o6beM noayunui ana nepeaHero naccamupa —150 n. B HOMnneKrycrponcTBa, 
HpoMe cbmoh noayuiKH h aeiOHaTopa c nHpoTexHM'iecHHM naxpoHOM, bxoabt abthhh yaapa. ynpaa- 
nmomHH GnOK (c MMKponpoueccopoM), 6no« nmaHiin (HHoraa 3 btohomhwh. c cyxon GaxapeeH. 
3apoaa hotopoh xBaiaei Ha 4 roaai. Kownboiep npoaoaHT nocTORHHoe recTHpoeaime ycxpoHCT- 
Ba h a cnyaao oGHapymeHHB HCHcnpaanociM BKmoMaei caexoBOH CHrHanM3aiop. 

noayuiHa GeaonacHoc™ mowbt ManeciH Gonbuio* apea Henoaeny ManeHbKoro pocra mam pe- 
GBHKy. ecnn b cnyvae aeapHH npoimoHflei ee HanonHBHiie h OHa npHaex a conpHKOCHOaeHHe 
c ronoaOM, a HO rpypbio HeMBOHB. Moor ho h 3 coapeMeHHbix aBTOMo6nneH o6opyavioTcn cnepti- 
aobHWMM aaoiHKaMH, oTcnemiiaaiomHMH Bee naccamupa B npocieiiuieM aapHame noayuiKH 
GeaonacHociH ox«/iioHaiOTcn ecm Mecio 3aHino HeawcoKHM naccamiipoM. HaaGonee coaep- 
uiDHHbie cHcieMM ncno)ib3yioT aayxcTynBHiaToe Hano/iHeHiie noayuiHH 6e3onacHOCTH, a a neno- 
xopbix aBxoMo6Hnpx ana ynpaaneHHO paGoToi) noayuieH ncnonbayiOTcn y/ibTpa3ByKOBbie aaxHHKM. 
HOTOpme onpeaenaioT He xo/ibwo oaawepbi HenoaeHa. ho h nonoMOMHe. noropoe on 3aHiiMaer 
HaCHaeiibelPMC. 7.27). 

HnipopMauHB o naccamHpe Momex Guib o6beaHHeHa c pacieTHbiM onpeaenenneM ramecTii 
CToimHoaemiB c uenuio perynKpoeaHWB npouecca Hano/iHeHHB noayuiKH 6e3onacHOCTH: noimoe 
HanoiweHHe, HacrHuiioe huh aoo6me OTcyrcxane HanonHeHHB, 

BoKOBbie naayaHbie noayumn Ge3onacHo- 
cth, oCHameHHwe coGcTeeHHbiMH ra3oreHepa- 
TopaMH, pacnonaxaiOTCB cGokv b cnwHKax 
nepepHMx CHaeHHii (rmc. 7.28). HaayBaBCb, 
Gokobbb noayuiHa 6e30nacK0CTii paapbiaaex 
upbiuiHy Hopnyca. noponon m o6KBHy ciiaeHHfi. 
Xopouiyw 3ami'iy ot 6ohoboto yaapa o6ecne- 
HiiBaex coiexaiiHe Gokobwx noayuieH Geao- 
nacnocTH h naayBHbn 3anaaecoa. Koiopbie 
npH cpaGarbiBOHiiii paaayaaioTCB coepxy Buna 
ot GokoboTi HactH Hpbmm aai0M06Hnq. 

B nocneaHee apeMU nonaHimcb noayuiKH 
6B3onacH0crn. pacnonaiaeMbie a 3aanHX uac- 
tbx nepepHMx c.tjiOHim huh a 3aaHiix peMHHx 
Phc. 7.27 ynbxpaaayHoBbie abthmhh nono- 6e3onacHocm, aim aaiuniui naccamHiKiB 3aa 
memia naccamupa mix cnaemivi. a raKme noayuiKH pa3ayaaiou*M 
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Pmc. 7.28. BoKOBbie nonyuiKH 6e30nacHOCTH 


eCR B OD/iaCIH nor. HTOOW VMeHbWMTb PUCK ipaBMlipOBSHilR MOr. MORBPfllOTCa ia«we OPbllHbie 
HOHCipyKUHM BHeuIHHX HBAyBHblX yCTpoACTB APR CHMmeHHfl Tp3BMHP0BBHMR neiilBXOAOB npw Ha 

e3Ae na hmx aBTOMOGwin (p«c. 7.29). 

ypap B 3aAHKH0 tacib aBiOMo6HRR. K3M npaBHRo. He umbot raKHx noRenwx nocneACtBHit. HaK no 
6oeoe CTORHHOBeHHe. B CBoe BpeMR cymeciBOBami npoeHrbi 6e3onacHbix aBT0M06njieH. a Hoiopwx 
BOAHTeab h naccamMptx cmabrh cpmhoh h ManpaBaenHo abhmi»hhh a KOHtpoPb aa aoporon ocywecTB 


nRRCH C nOMOUIMO TeRBKaMep H mohhiopob. npa 
yAape a 3aAHioio sacn. aaTOMoBMPR, naccamapu 
M BOAHTePb OCUHHOrO aBT0M06HRfl 33 CHBT MHBp- 
UHOHHblX HarpyaOH BWHMaiOTCfl B CHABHbR. Eamh- 
CTBeHHOfi onaCHOCTbio Ra/inercs omnoHeHHe ro- 
robw Ma3aa c BoaMOMHOCTbK) no8pe>RAeHnH 
rneHHWX n03B0HH0B. flpfi CHHueHHH IRWeCTM no- 
caeACTBHM raMHx aBapHH CbiRH co3A3Hb ncwo- 
pobhhkb. yciaHaBrntBaewbie Ha cnunne CHAeHbfl. 
OSbiHHbie noaroRoaHHHH He MoryT tapaimipo- 
Batb noRHOfl 6e3onacHociM Ha coBpeMeHHbix 
aaTOMOClUlHX nORBnaxJI OR CHABHbR caKTHBHbIMH 
noA'oroBHHKAMM, Hoiopwe nocne cpaeaibiaa 
hhr AatHHHa croRHHoaeHHR nepeMeiuaxiicH 
B cropoiiy roROBbi nepoaeKa m vMt'Hbibaxi' mb* 
iDyaHy na uieAHUB iio3Bomkm (pec. 7.30). 



Pmc. 7.29 BMeiuMMe HaftysHbie noayuiMH 


Hi HOI 


305 














Phc 7.30. CnAeHbe c aKTMBHbiMH noAronoBHHKaMM. Ha pHcyHKax nowasaHw npunuHnw 
A6MCTBMR CMAeHbB C 3HTMBHWM flOArO/lOBHMKOM B MOMeKT ypapa C3aAH 



Pwc. 7.31 AKKyMy/mTop c OTK/uosaeMbiMH k/icmmsmh (BMW) 


KoMnauMB Volvo npMMBHRST Ha csohx aBT0M06Mjm CMCTeMy WHIPS. Koiopan cymecTaeHHO 
CHHwaeT nocaeacJBMH yaapa c3aAM 3a cmgt cneuManbHOH KOMCTpyKumi nepeAHMx cmabhmm, 
OcoOoe BHHMaHHB npn co3aaHHM aBTOMo0n/ifl yfle/meTCR CHCTewaM naccMBMOM 6e3onacHO- 
cth. He AonycHaioiUMM bo 3 MOwmoctm B 03 ropBHnn 38 iomo 6 h/ih nocne aBapMM. Ton/iHBMwe 6aKH 
coBpeMeHHbx aBToMo6Hnevi paaMemaKiT b weciax. tab ohh HaHMeHee noABepweHbi noBpe>HAe- 
mwo. a CHCieMw nuraHUH ABHraieneii ch36>k3K)tcr aBTOMaTMHecKMMM KnanaHaMM. ontniOVaioiuH- 
mm noAasy ron/mea b oiysae asapMM. ycTpoiictBa ananor MMMoro Ha3Ha*ieHHR paapaOaThiBaioTCfl 
m CMCreMfai 3neiapoo6opyAOBaHMB (pno. 7.31). 


TEHflEHUMM PA3BMTMB 

CHCTEM BE30nACH0CTH ABTOMOBM/lfl 


Pa3pa6oT«a CMCTew 6e3onacMocm aaT 0 M 06 H/m Mfler hociornmo. toa noRBnflioTCfl chc- 

T6MW (e ocmobhom 3/ieHrpoHHwa). MOiopwe ae/iaioi aBiOMofiwnb ace 6onee 6e3onacHbiM nan aar 
BOA ine/iR •» naccawMpoo. ran m aar APyrnx ysacrHHKoe Aopownoro ABHmeHMH m neuiexoAOB. 
Ha ceroAHRuiHMtt aenb ochobhwm HanpaaneHneM noBbiuenMH 6e3onacHocr»t Ha/mercR vae/iiise- 
Hne -30HU 6e3onacMocrH- acinpyr aaiOMofinnR 3neKrpoHMWMM cpeAcieaMM, Vme MMeioTCR cucre- 
Mbt oeHapyMMBaxDmne 6jiManeh<aWMe, ho we BMAMMue BOAMtemo o6bCMtw 3 ih CHOTeMM, a nacr 
MOciM, noMoraioi bqamtbjuo npn napKOBKe aBTowo6MRR. 
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Pac.7.32. Chctgm3 paaaero npenynpemAeMHO o bo3mowmoctm cto/ikhobghmh Distronlc: 

1 - paaapHWH flaiBMK paccroBHao; 2 — 6noMH ynpaBnewan aBarateneM. ipaHCMMCoiieii a ESP' 
3 — npafropabiH UIMTOK c aacruieeM Oistronic; 4 — pawar apyaaKOHipoan; 5 — KOHTponbHMp 
Onoa: 6 — BaKyyMHWK ycanarenb; 7 — 6non ynpaaneaaB Distronlc 

AHanor»HMbie cacreMM Moryr acnonb30Batbcn ano o6Mapy«eH«B aBawyuiaircfl ofibenroB. Ha- 
npaMep. B cnynae 6oH0Boro CTonHHOBeaafl aonwea .Obrrb Mpe3BWMailHO Manuft npoMewyiow epe- 
Menu Mentay MOMearaMa yaapa n aanoriHeHBB 6ohoboP noayuiKH. Ecna 6w aar-iaa MOt npeaynpe- 
waa<b name 3a aonio ceayaaM ao cromraoBeHan. mowho 6mbo 6w o6ecneaHTb ayMiuyo jammy 
flame npa iioGobom cionHHOaeHaa paHHee npeaynpemaeHae mowct Cbirparb nonowarenbayro 
ponb ana BbrsacneHan xapaaTepa a cepbe3aocta cron«HOBe«aii a coaaatb aaa6onee ornaMarib- 
Hoe cpafiaibiBaaae cacreM 6e3onacaocra (noayuiea. HarBwarenea peMMea a x. a ) PaaHee npe 
Aynpewpeaae yaapa caaaa Mower o6ecneaan, Haanyauiee cpa6arbrBanae cacreMM aataBHbii 
noaronoBManOB. HoaioMy ceaiac MHorao accneaoaarena aaHaMaiO'CB coaaaaaew 3auiaiMoro 
irpocrpaacrsa BOapyr aarOMoSanB c noMowbio aneaTpoaMna, acnoribayiouiea aaTMaaa, caaHapy- 
oiuae npocrpaacTBO Boapyr aBTOMo6anB a pa3rraaabix HanpaBneriHBx. HanpaMep. cacreMa Ois¬ 
tronic (pac 7.321 aBiOMOGann Mercedes-Benz S anacca Mower aBiOMaraiecKa noaaepmaaaib 
paccioBaae ao onepeaa aayuiero aaroMofiann a npa aeoexoaaMoirra cOpacbiBatb o6opotbi aaa- 
raieim, BHmonarb topMoweaae a cacroMy ESP 

noaoOHwe caciewbi aame no coapeMeHHWM cranaapraM. aonraHw 6bm> MpeaBbwaaao -vm 
MbiMa., Oaa aonraaw ysaTUBatb cnyaaa. noraa noayiuiia 6e3onacaocra no aoihimu cpaOaTbiaatb. 
aanpaMep: aBioMo6anb npanapHoaancs omcmu 6na3no a apyroiay aatoMoOamo. ana a cicae ra 
pama, ana name cnyiaaao 3aaen apyroit aaroiao6anb. flna coaaanaa pa6orocnoco6abix cacreM 
OewnacHOCTM ra«oro rana aywao peuiaib eme onean waoro npoOneM, ao aro iranpaaneriae bb 
irnercs aaafonee Ba*MbiM a3 sacna rex. Koropwe np.i3oan» MoaeptiH3nposaib cnereMbi 33iaatbi. 


307 













§49 


aOnO/lHKTBlbHOE OCHAIHEHME Ky 30 BA 


3a b|ibmb ryuieCTBoaamio aBTOMoOMno oh oOpacnan pa3nnHHUMH pononHMTenbHbiMH ycipoAcr- 
88mh. HBHOtopwe vctpohctbo oSecneHHBaioT vaoecTBO BOWfleHHd. ppyrne oioeiaiOT 3 a 6e3o- 
noCHOCn.. a ipeibii co3«awi onpefleneMHwfl komOopt pn» BOpHiena h naccawnpoB. CeropHB 
raBpeMOHHMH aeioMo6itru. ipyflHo ce6e npeactBBinh 6ea MBKoiopbix pononHMtenbHbix yet- 

POftCTB H CMCieM 


CMCTEMbl OCBElUEHHfl 


Xopowee ocbmubmhb poporn nepep 3BioMo6nneM aceraa euro opmhm H3 ochobhwx ipefioBaHHit 
OeaonacHocni pbhmbhhb ABioMo6MnbHbie ®apbi npoiunH nyra or nepocHHoabix h aiterimeHo- 
Bbn (Kmapeu ao coapeue«Hbix BwcoKoaiMieKTHBHbix chctbm ocaemeHMo. B Haaomuee bpbmb 
6cuibuiHHCiBO 3BT0MB6nnew o6opyayejcn ifapaMM c ranoreHHbiMH naunaMM, Koiopbie 6onee 
jiMieKiHBHw. aeM o6bWHbie naMnu HaKamiBaHMH, B to «e bpbmb noBanBetCB ace Sonbiue 
aaTOMoOHneii, e ®apax kotopwx MOHTHpyiOTCs ra3opa3pBpHbie naxinw, Koropue erne HeaaBHO 
vcTaHaBOHBamicb ipnbHo na aaioMoOMnax npepcraBHiePBCKoro xaacca. 3a nocaepHHe HecnonbKO 
net paa«KanbHO M3M6HKiwcb <SopMa OTpaMaienB h TexeiononiB MaroroanenHB ijiap. 

B 4>ape c ra3opa3pBflHOH paMnofl mctommhkom CBeia nBPRercn 3aeKTpMiecKMfi paapsp, 
npoxoasuiHM Me«ay payMB 3ne«rpoaaMM. KOTOpue pacnonowenbi bh/iph Hon6bi H3 KBapueao- 
ro creiuia. Kon6a 3anonHeHa noa paaneHHeM cMecbio hhspthoto ra3a KCBHOHa m MeTanaa ra- 
Borena. TaKHe 4>apbi Macro Haauaaior KCOHOHOBbiMH OcaetpeHne paapspoM BbicoKPii mhtbm- 
chbmoctm (HID — High Iniensily DIschargB) 06ecneHMBaeT 6onee hh3hob norpe6neHHB 3hbp- 
t hh. 6onbiuypo aonroaeHHoerb m nynuiMft caetoison noion- KceHOHOBaB nauma MouiHOCibio 35 
Br npon3B0ai*T aaaoe SonbiUHH caeroaoH noroH, mem rairoreHHaa naMna MoiunocTbio 60 Br. 
LlaeTOBaH TBMnaparypa raHHx naMn bomtm cooiBerCTByeT aHBBHOMy caeiy. AonroaeMHOCTb ra- 
30p33pBAHbix naMn pocTHraer 3 000 h. h 3to He sa/iBeTCfi npepenoM, noroMy hto KOHCTpyKuiiB 
itap, HcnonbayiomHx npHHunn HID, nocrosHHo coaepiueHCTByercn. K contaneMHio. raKiie itapw 
no«a eute aocraiosHo poporM. 

HeKoiopbie pa3pa6oTHH«H npepnaraioT cwcTeMw ocbbiubhhb, b kotopux CBer co3paercii 
BPHHCTBBHHblM HID-hciommmmom, hbxopblphmcb b cneuManbMoii KSMape BHyrpH 3BT0MO6HPB, 
a nepeaaerco «ipapaw no omoBonoHOMMbiM npoaoflHHHaM. Tanas cncreMa nosuniWT yMBHUUMTb 
MHCno Heo6xopHMMX nawn. flenaei eonee nerniiM pa3MeiueMHe chotbmu BbicOHoro HanpBmo- 

hub 11 3aipMuiaei iiaiieo/iee popome sneMeHibi omctsmm ocbbipbhhb ot aoaMOWHoro noapew- 
PBHHB npH aBapHH. Aono/iMMTenbHbie npeuMyipecrBa 3io(t cMcreMbi 3a>o>ioMaioTCn s tom, hto 
a ocBBi HTB/ibiibix npHOopax cBei flanneics xonoanbiM, mto nosaonaer ncnonbaoBaTb npoapan- 
Hbie nnacTMaccoawe Marepnanw, noropbie hb Moryr npHMeHBTbca 0 BwcoKoTBMnepaTypHbix 
oSuMHbix na«nax. Ombbmpho. mto ueHTpanbMwA hctomhhk CBeia ponweH Swru npopyenapoBan, 
PUB H36eiHaHHB Bbixopa H3 PTpofl BCeTO OCBBIUBHHB BBT 0 M 06 H/IB H3-33 BPHHCTBBHHOH HeMC- 
npaBHOCTH. CBBT BWCOHOA HineHCMBHOCTH MOMBT npHBBCTM H BPBMBHHOMy OCIIenflBHHIO 

BproeMHbix aopHTeneH. oco6eMMO b cnyMae HenpaBHnbHoro Hanpaa/ieMHH cBGToaoro ayna ipap, 

B Enpone peiiciayei oaHOHopaienbCTBO, kotopob Tpe6yer, mtoSu aaroMofinnH c ra30pa3PBP- 
MbiMH iSapaMH 6bum o6opyaoBaHu cucreMaMH auioxia 1 hmbckoh perymipoBMH. HoppeKTHpyio- 
UWMM nonowBMHB ijiap npu h3MBhbhmh Hafpy3HH aBT0M06Mna, B chctbm3x aaTOMariiMecKOH 
peryPMPOBKM nonoiKBMua ifcap HCnonb3yiOTCfl paiMMHH, H3Mep«X3iuno nonoweMue 3iieMetnoa 
I10PB6CBH OTHOCHTenbMO HV30BB, 
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Pmc. 7.33. PacnonoweHMe h twin bhoiu- 

HMX CBGTOBbIX fipn6opOH aBT 0 M 06 lWR (3)1 

1 — nepeamie ijiapbi: 2 — jafl'H'e cponapit; 
3 - ocBemeime HOMepHoro 3Hana; » — noa- 
caet«a aaepHwx pyaeii; 5 — BMeui»ee ocse- 
uiBHKe aac-pii; 6 — npomBotyMaHiibie ijiapw; 

pery/mpyeMbte (noBOpaHHBatoiUMecfl) (pa¬ 
pal (6) 14 COBpBMBHHbie CMCTBMW rOJlOBMOTO 
ocBBUtBHMn aBTOMoGn/iR c porynMpyaMbiMH 
CBCTOBbIMM nOTOBBMH (B) 
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Pmc. ~ 34 npM6opbi ocBeuieHHo: a — cJ>OHapn; 6 — nonceeiKa «ap BMW; a — noncaeTKa 
flaepMwx pyieK 


npoBOflsics MccneaoBaMMB no ncnonbaosaHHw ynbtpaiSHoneTOBbix naMn a uennx vctpaHemw 
B03M0WH0CIH ocnenneHMB scTpeiHbix Boa«TeneM. flononHBienbHbie npeHMvuiectBa or np.meHe- 
hmb TBHHk nawn Moryr 6bm, nonyHBHbi. Bonn Hcnonb3oeatb cneijHanbHyK) orpamaioipyio «pac«y ann 

flOpOWHOi. P33MOTKB H 3Ha«08. 



Pnc 7 35 OcB&uieHMe aoporn ipapaxni 
6/iMMnaro cBera: a - o6biiHbiMH ipapaMH 

C aCMMMOTpHMHblM /lyHOM; 6 — 3KTMOHOH 
CMCT6MOH OCBQlUeMMH 


CymeciByioT onwTHbie o6pa3uw 3btomo- 
6 Mneii, KOTopwe oSopy/joBaHbi nH0panpac- 
HbiMH BHfleoKaMepaMM. MOTopwe ropaaAO 
nymae o6Hapy>KMBa»OT o6beKTbi b rewMOTe 
mom a TywaHe. ocoGeHHo npn ncno/ib30Ba- 
HHH MX B C0HBT3HMM C HH(J>pa«paCHI>IMH 08- 

pawn. 

riOC/lG/JHMG pa3pa60TMM B OOnaCTM CMCT8M 
ocaeuieHun 3BTOMo6n/m nanpaa/ieMbt hb co- 
3/iaHMe -MMTenneKTyanbMbJx* <t>ap (pwc. 7,33). 
M3Mem»oinnx caeTOBOii npTOK no mhtghchbho- 
ctm. ManpaaneHMK) m ocaewaeMon nnouta/iM 
(cm. pnc. 7.35): 3 tm $apbi, b MaciHOCTM. no 
BOpaMHBatOTCB npM OOBOpOTe aBT0M06M/lB 
n ocseiuaioT rpyflMOAOCTynMbie ywacTKM 
Aoporn. a ranwe ConoBwe ysacrnn aopor 
Ha nepeKpecTHe. 

B KOHCTpyHUMM nOflOapHHKOB. (Jjohb- 
pen CMrnanoa ropMoweHHH, yio3aTeneft 
noBoporoB ace same hb cmbhv naMnaM 
HBKa/IHBBHMR npMXOflflT CBeTOflHOflHblS MST 
PMuw. KOTOpwe norpe6/ia»oT MBHbiue 
3H9prMM. 6onee aanroaeMHbi. a ceeTOBbie 
npn6opw ciaHOBflrcR 6onee MMitJopwarwa- 
HWMM (PMC. 7.34). 


310 













B ne«niopw> cTpaiiai MKOMOflarenbctBO toefiver o6n3atem.Morci npHMe>i«H»o Ha aaroMoOM 
mu cwcteu omwcthm ijiap. firm mod (lean Macro nrmMeummca lueiosHwo cieHnoo'uicrHVon.v 
no mm wa cMPHy ripaxoflat pacnwnMTenn oMMiuatomefl wmakoctw owcoMoro flaBnnnm. 


CTEK/lOOHMCTMTEflH 


Cannae vwe TpyflMo npefloraBMib, mto Horaa-no GbuiM BBTOMoGariM, mb MMeeuiMe crewiooMMCTwre 
ie». C MCiMoxia hi nonBneHHO Swno onpoGoaaNO Miioro paaMbix Meroaori ommctkm cronna oi flow 
an, BiflOias oGpaGorKy creKna cneuHanbHWM cociaBOM. Koiopwit nowm nonHOCibio yctpaHoe’ 
'loeepiHociHoe MaTsweHMe. raK ato6u aopa ho botpobom creKne CKaiwaanacb «annnMn 
He yxyauiao oSaopHocib, TeM He wenee ocmobhwm yctpoScieoM ann omhcthh crewia ocraioTca 
MexaHMHecKMe luenot. 

Mcnoitb3viOTCn paanHHMwe Meioabi ynyMiueHMB HanectBa wexaHnaeCKOH ommctkm CTenna. 
HfjKoropwe n3roTOBMiem« npHMeHnioi cnowHwe npMBOflbi ueTHM cieKnooMMCiMrens a nonbn 
ne oMHCTMTb -cnenbie- aoHin, ocraanneMbie nocne paGonn o6wMMoro creHaooHiicroiemi. 
aeMwyuieroCT no ayre. B HeKoropbix aaTOMoGMnflX Mercedes MCnonbayetca OflHa mema crea- 
fiooHHCTHienn. Bo Bpewn paeoTtx ycipoiiciBO BbiflBHraei luetKy h aepxHMM yrnaw Berposoro 
crewia. OMauias Gonbiuy«3 ero oGnacTb. new aae ofiwHHbU luerKM. 

OiipMb) Bosch h Valeo npeanaraioT mc- 
nonb30Ban> ann Hawfloir ifleiKM crexnooHM- 
CTHieno niiaHB»ayanbMbie sneKTpoflBHrare- 
m B'.iecto oflHoro aBuraTena co cnowHOM 

11 I p0M03flK0M KHHeMSTVmOH, Pa 60 T 0 l 1 3TMX 

aBiiratenefi Mower ynpaBnntb aneicrpoHHHa, 
oGecnenMaaiowaa He ronbKO CHHxponiiyio 
paGoTy CTCHrioo'uicrHTenn ho h bosmow- 
HocTb yaaneHHB uieroK M3 nona sperma BOflti- 
renn. nocne oKOHiaHHB ommctkm CTeKna. flaT- 
-IHKI1 aowflfl (PMC. 7.36), cnocoGHbie •anaerb- 
Kannn boam Ha cTexne m aitmoHaib crexno- 
o'lMcTMienn aBTOMBTMMecKM, Tenepb HaMMHaio? 
noBBOBibCB wa OB TOM 0611 mix Maccosoro 
npoMSBOflctaa. 

KpoMe roro. ana ohmctkm Beipoaoro 
crenna (a MHOraa a 3aanero) npMMeHBiOTca 
crennooMbiBaTemi, coctobiuvic m3 Ganna c 3a- 
nacOM eoflbi aneKiponpasoAHoro Hacoca, 
o6patHbix KnanaHoa, rpy6oK n wmoiepaB-pacnw- 
nmeneB. 

KOHTPO/lbHO-M3MEPWTE/lbHblE nPMEOPbl 


Boaaienb. MaxoflaiuMMCB 3 a pynebi aBiouo6nna. noctoaHHO aonweH cneaMTb 3a noKa3aHMa 
MM npM6opoa. HaxoflatuMMMCB Ha npn6opHOM mHtHe. HeKOiopoe apeMB Haaaa CHMTanOCb 
HTO -IBM eon blue npM6opoe MMeer aBroMo6Hnb, reM nyaiue. CrpenoMHbie npaGopw no3aona- 
HM WMoeaTb o aaeneHMM .1 reMneparype Macna. reMnepaiype oxnawaaiouieii mhokdctm "a 
npaweHMM m cane toko b sneKipMMecKOp ceiM M T n. CeroflHB H 06 mo«ac-Tcn flpyraa lenaen- 
u„n _ o6ccne-niBarb BOflMtena tonbKO eaMoit HeoGxoaaMoit KMiGooMauMefl npaiOMMOcKM 



Pmc 7,36. Cxetaa aarMMKa floman: 1 — KannB 
flOWflB; 2 — serpoaoe CTenno; 3 — iepxano; 
4 — flnaiJipflrMa; 5 — ifOTonaTMMK; 6 — hctom- 
mhk caeTa: 7 — 3ep«a/io 
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OCMOBHOA M MeoOxOflHMOf) 90UMIKIIKI UH> 
4>opMBUMen hbubotoh OBHNMB q CHopoCTH 
ABHMeKMn. HGiHiMeciBC ronnwaa a Sane, 
leunepatype oxnanuiaiouieft wmakootm h .ra- 
ciote apamc'HHii KoneMiaroro aana 

Xotr OomiiUBHCiBO aaT 0 M 06 M/ibHbi« np»- 
6opoB ece elite unwmiihohho Bbino/iMmoics 
KpyrjibiieM .1 co ctpeiwaMH. ceAiac ace taute 
Hcnoiibayeico lexHonomn 3nenipoMHoro pmcp- 
lies (pec. 7.37), 

MMipopMaunn o CHopoCTH asT0M06nnn no, 
CTynaei renepb na cnKaoweip «e oi meitoro 
rpoca. coeflMHmiHoro BeaoMbiM aanoM c ko- 
po6«o» nepeaas, a ot KOMnbioiepa ABC. Ta- 

KOH COOC06 OnpeiieneHHH CHOpOCIH ABHWeHMB 

«e xo/ibKO HapewHee, ho m TOH«ee. 

B HOHCTPyKLIHRX HeKOTOpblX aBT0W06ll- 

nefi »cnoi>b3yiorcs ycTpoiicTaa c BHpiyanb- 
Hbiw flHcnneeM, hotopish npoeunpyer 
H3o6pa«eHHe noMaaaMiifi npuCopoa Ha ae- 
rpoBoe creitno. Ha 3Ha>injenbH0M paccros- 
HMH nepea aBT0M06n/ieM (puc. 7.38). Bhp- 
ryanbHbiH ancnneii co3aaei nepeBepHyroe 
H3o6pa»eHHe. ho oho. chobb onimecKM 
o6pa6oTaHHoe. nosB/iseTco anepeflM na ne- 
HOTOpOM paCCTOBHHH. TaHHe yCTpOHCTBB 
vMeHbiuaioT norpefiHOCTb a nepeHOce B3rnn- 
aa Meatfly aoporofi h npHfiopaMM. 

Hacib HHCiopMauMH BOAMTBflb nonysaeT 
c noMoutbio pawn aaapimHOH CMrHaJiM3a- 
umi. HeKoiopbie aatOM 06 nmi MMeiOT 6onb- 
uioe caejoaoe taSso. woropoe, npHBnexao 
BHHuaHHe BoaMienn. MHiJiopMHpyeT ero 
o B03MOH<Hbix HapyweHttsx b pafioTe paa- 

CMC,eM aBT0M06mm B HeKoropbix cnysaox naMnw aaapmiHofl CHrHami3apHH o6bea«- 
haioics B rpaipMsecHyio TecioByio naHenb. Ha kotopom nosansioTCB npeflynpemaaioutMe 
HapnHCH, a laione pmcvhkh- nHHtorpawMbi. flewoHCTpupyiomHe, naHaa paepb aar0M06nnn 



P “C. 7.37, 3/ieMeHTU KOHlpoUbHO-HSMepH' 
ronbHbix npM6opoa 



Phi. 7 38 BHpryaiibHbiH flHcnneH 

















3a»p»ira h» nOAHQCtbto, a it.toraa m Jiamuian »h«obmbuhio o flaaneHMH a ujhhsx Heaoro- 
oa» MH®0PMBU«R noAaetCR aayKOBbiMH oariianaMH. .tanpHMop MToObi .ranoMHMib Boa«remo 
o tom. 'iro on aaGbtn BbtwitOHHTb ocaeuienae. 

B HBcroaiuee nnaun Bee OoflbUie aaTuMoOHiieii omamaiarcu ciicieMaMa sneiapoMMoH nap 
hobhh McnoiibJvoiUMMM yrihtpaaByMOBbie AaTMMMM paccTOSMHB. CHCtewa mbphobhh k 8 h npaaa 
no. BMmOMaatCT aBtOMaTMMCCmi npn BMmOMeriMM nepeaanM aanitero «oaa. Boarne/tb ouerntBaei 
paoctoaHMO ao npenfnciBMO nocpeacraoM iihhbhkh UBentbOt omen a yrny 3ep«ana 3 aaHero an 
(la. a nptt yMeubuieiiitH paccTOBHnn ao npennicTHno hhmo onpeaeneMHoro npeaona BKAtotaetcn 
3 bvhoboP cniHan HeKOTopwe aeTOMofin/iH He ronbKO BbicoHoro. ho m cpemiero K/tacca o6ooy 
Aviotcfl BHaeoKaMepaMH 3aanero o63opa. BbiBoanmHMH naoepaweHMe na aMcnnofl. pacnono- 
wenHbiH nepea aoaMreneM. 


BCnOMOrATE/lbHblE CMCTEMbl 


Ha pbiHKe ceHnac npeanaraercn mhoto cncrew. Koropbie o 6 ecneMMaaioT eoAHienn HaawrauMOH. 
hoh HHipopMauHeH: noKaabiaaioT Texywee MBCTonono*eHHe aaTOMoenra Ha ynniHO-aopomHoH 
came m npeanaraeT 6 onee yao 6 HbiH Mapuipyr A"" noe3AKH H Mecry Ha3HaneHHR. 

npoHUHObi aBTOMaiMsecKOH HaBHrauHH xopoiuo pa3pa6oT3Hbi, h KoH«ypHpyiowHe cHcreMbi 
or/iHwaioTCfl apyr ot apyra ronbHO a Aeiannx annapambix cpeacra 3BM h nporpaMMHoro o 6 ecne- 
H 6 HMR. reorpaipHHecKan HMtpopMauHR coxpaMRercp na CD m DVD, mo aaet B03M0WH0CTb onepa- 
THSHoro ofiHoaneHHR m no3BoaRet Hcnonb30Baib oflwy HaaMrauHOHHyio CMCieMy an" paanHHHbix 
MeciHOCTefl. rionoMeHHe TpaHcnopmoro cpeacTBa onpeaenaeicfl c noMouibio cnyTHMKoawx aan- 
Hbix rno6anbHOH CHcreMbi n03H4H0HMP0B3HHR (GPS — Global Positioning System). ChcismC GPS 
aonntwa nocioflHHO nepecHiiTbisarb nonomenne aBTOMoOnna nocne nonaaaHHR o -MBPTBbte ton 
hm- tnanpHMep, TOHHenH unu o 6 naCTM -paaMoraHH. a Oonbuiax ropoaax), 

B Hacroflutee BpeMR bkthbho pa3pa6aTbtBarorcfl h sHeapflioTCR wouiHbie chcigmn, cnocop- 
Mbte socnpHHHMarb MHtpopMatiMio b peanbHOM MacaiTa 6 e BpeMBHH ot HHtpopMauuoHHwx cucreM 
asHweHHR. Ohm npeaynpeiKaaioT BOAMrens o npofiKax Ha aoporax, Mectax ctorhkh n ot/tbtxa. 3a- 
npaaoHHwx craHUHRX M no3BonHioT HaBnrauMOHHOit CMCTewe aBtOMaTHnecKH noBtppHO bwhhc- 
nfltb caMwH HopoiKHM wapuip/r, ec"H wa paHee paccnttraMHOM wapuipyre BoamtHaot Tpancnopr 


Hbie 3atopbi h 3aaepWKM ABMweHMR. 

A"» oto6pa»eHHR HMtpopMauHM Mcnonb- 
3ynncH AHcnnew c rphhm h -teiKHM aapaHOM 

(pHC, 7,39). 

B «aM6onee coBpaxteHHWX cmctbmbx hc- 
nonb3yetcR oeneBoe ynpaBneHHe c cHHte3a- 
lopaMtt penn. mo aser B03MowMoctb eoflme 
mo ynpaenRTb pa3nHHHWMH ycrpoMCTBaMH 
c noMoutbO co6cTBeMMoro ronoca. a Taitwe 
nonimarb wnipopMauMio b sitfle ronocoaoro 

conpoBoiKAeHMR. He OTBReitaROb ot ynpaane- 
Hit" aBi 0 M 06 MneM. Mcnorib3yR TaHHe ycTpott- 
ciaa. HsnpHMep. na hohotopux aaTOMo 6 Hnnx 
Jaguar. BOflHienu nepe3 ronocoayto caui. -oe 
uiaeTCR- c a8t0M06HneM. 3acraanOR ero 
BbmoiiHtnb onpeaeneHMyio onepaunm. B na 
CTOfluietr BpeMR. moObi nonbaoearbcR taKoii 
CMCrettOH. BOflHTBRb floniHOH HBysMTb HeOonb- 
uioh cnHcon craHAapiHbix <|ipa-i. 



Phc 7.39 flHCnnett HaBMrnuMOHMoA chctbmw 
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CMCTEMbl AflH KOM®OPTA M VflOBCTBA 


Ann loro <ao8u UAHraRb m naccaampu ouiywana ce6o a aeroMoSane aoMipopmo a ae yroMnflnacb 
a ..ixWuiMHWIbHhn noeapaox. aaioMofimibHoivi av3oa ponwet. HMerb cooiaercTByiou.ee oOopypo- 
aaiiae. Haa6onee immiium flanneicfl aanMiae aproaoMai.ibix a ypo6ab.x capeauB, aoropbie p Qn w. 
iibi paaMOMepao pacnpepcnflib narpyaiiy oi rena naccamapa no noflyume a cnaaae. /lopa aMewr 
paanaatibie ra6ap.<n>. a Maccy. noaiOMy capeabe. oco6e..HO aopatenbcaoe. ponwao aMeib paamae 
oerynapoaHa. 1106b. oeecneiaib BoaMOwaoctb ynpaanenafl aBTOiao6aneM 6ea Heo6xopaMOCTH a3- 
Moaoib cboo nonoweaae a nomurae pornayibcn po pyneaoro xoneca, nepaneii ana KHOnoa. 

npiia ace nepepHae capeabB neraoBoro aaiOMOSana noaBonflior perynapoaatb npoponbaoe 
nonoweaae a yron aaanoaa cnaaaa CapeabB. HeKoropwe capeHbfl MMemr Taaa<0 perynapoaay no 
encore. MexaaaaMb. perynapoaHa Moryt 6biib npocibiMa MexaHasecaaMa ana c 3/ioaiponpaBO- 
**M. CapeabB c 3/ieaiponpHBoflOM aacio oeopypyorcfl 3anoMMHa.OLU0Ma ycrpoacrBaMa c naMB- 
ibio aa aecaOMbao nonomeaaii. abb ypo6craa acnojibaoBaHan aaTOMo6anfl peSHWMa aoparenoMa. 

BonbuiaacTao coBpeMeaMbni asT0M06anefi i.MeiOT MexaHBSMb. perynapoBaa nonoweaaB 
pyneaoro aoneca. PyneBoe aoneco Mower 3aanuarb pa3naaabie nonoweHHB a aepiaaanbaoa (a3- 
Meaoa aaanoa) a npoponbaop. nnocaocta (aaweaeaae anaabi pyneaoro aana). PerynapoBaa nono- 
weaafl pyneBoro aoneca MOweT ripoaaBopaTbCn apyaayo ana c npaMeaeHaeM anearponpaaopa; 
a nocnepaeM cnyaae aecaonbao nonowehaa Moryr 3anoMaaarbCB. Heaoropwe aBroMoeana Audi 
npopaiOTcfl c HecaonbaaMa aoMnnearaMa amoaea. aoropue HMem epenoaa paaaoro uaera. 
npeaaaaHaaeHMbie pnn paanaaabix aneaoa opaoa ceMba. flpa aamaraa aaonaa 6penoaa OTanio- 
aaerca caraana3auaB, orHpb.aa.orcB naepa aBTOM06anfl. a capeabe a pyneaoe aoneco ycraaaa- 
naaamco a nonoweaae, aoTopoe 6wno aapaao 3apaaee nop aoaaperaoro BopHTeno. 

Kapaac nepepaax capeaafl aaroraBnaaaercH hs cranbaux sneMeatoB, aa aoTopbie aaaiapbr 
aaiorcfl nopnpyMaaeMBbie nopyuiaa M3 neHononHyperaaa. Haiaaaa nopyuiaa capeabB oewaao 
BMeeT nonepeaabta Bwciyn b nepepaea aacta. aoropwa npeporapawaer -nopabipaBaHMe. nop 
aamHKao aacrb peMan 6e3onacaocra a cnyaae no6oBoro cronaHoaeHaB. HpaBana 6e3onacaocra 
tpefiyoT. 1106b. Mecra apenneann capeaail a nony 6b.na pociaTOiao npoHHbiMa pnn npeporapa- 

weaafl orpusa capeabB a MOMeHr cronaao- 
aeaiiB. Cnaaaa capeabB ae poniaaa cana- 
PbiaaibCB. ecna a aee ypapnetcn naccawap. 
pacnono.KeMMb.vi 3a 3 tmm capeabeM, 

KoacrpyauaB orpenbabix capeaaa paer 
303 MO«aocrb M 3 MeaflTb era dvopwy pna 6onb- 
utero ypoficiBO. C 3 tom uenbc enyrpa capeabfl 
pacnonarawrcfl aapyaabie nonocra. o6beM «o- 
ropbix mowmo yaenaiaaaib ana yMeabuiaib 
c noMouibto pyiaoro aacoca ana cneipianbao- 
ro aoMripeccopa c snearponpaBopoM nop 
06aaaoA aeaoiopbix capeaaa pacnonaraur 
aarpeBaienbiibie aneMsmu. a aareaciaaocrb 
Harpeea Mower perynaposarbca. noasanacb 
capeabB. a Koropwe acrpoeaa penaa cacrBMa 
BearanfliopOB. o6ecneiaBa.ou.Hx o6pya ae- 
pe 3 nopacrym crpyarypy o6aaaa nopyuiaa 
a cnaaiiM capeabB (pac 7.40). 

Hoabie aBi0Mo6ana Mercedes-Benz E-anac- 
ca aoMrineaiyxjTCB capeabHMH. a aotopMX 
..MemrcB aapyaabie nonocra. 06ecneiaaaK)uiae 
6o«oey» noppepway aopareiiB, ynpaBiieaae 



Pac. 7.40. Capeabe c o6pyuoM 






oObOMOM 3twx nonocreA ocyuiecrB/inaTcn NOMnuiorepOM, KOTopWH nonyMaeT unman or aar^na 
60K0BMX VCMOpGMMA H H3MOHWPT 06w?M nOHOCTOfl CnpSBa MJ1M cnena II 3SBMGHMOOTV* or Manpafi 
nCHHIl H CKODOCIH npOKOW/IOHMB HOBOPOTO. 

CoopeMemiue rpyaoswe bbtomoOh/im h aBToGycw. oco6eHHO npeflMa3HaMeHMwe/p»B AanbMwx 
noe3AOK. raioMG oGopyAyrcim KOM<l>opTa6enhMbiMi< CMflewbnMM, MMetomnMM Gonbiuow nnana30M 
perymipoBOH TaHMe GMfleHbfl MMewr npy*<MNHy»o non MHeBMarMsecKyio no/jBecKy c aM0prn33T0 
paMM. Han6onee coaepujenubie KOHCTpyHUMM aBTOMaTMsecHM onpeAennioT Bee 80 amtbiw m com¬ 
ae rcrBy»oiiiMM o6pa3t>M M3MeitaioT ynpyrue m racmnwe caaAcraa noABecKM cMAewb*. 


OBOrPEB, BEHTM/ 1 BUMB 
M KOHAMUHOHMPOBAHME B 03 AYXA 


ripoH3BOflMTe/iM aBTOMo6nneA nocTOBHHO CTapaioTca noBbicwb KOM(J»opTa6e/tbHOCTb canowa as- 
roMoGvina. flepeue aBT 0 M 06 n/in 6b»nn otMpbiTbiMH h He 3aiuMiuanw naccawapoa or MenoroA*. Aa- 
tomoGmam 20-x rr. ywe HMenM Kpuiuy. KOTopas 3aiumyana naccawwpoB 3aflHnx cha6hmA bbtomo 
G uns, AbtomoGh/hi c 3aHpt>rrwM KyaoBOM m oran/iHaaeMbiM canonoM noflBnnncb b 1950 r. B 70-e rr. 
CTa/lM UIHPOKO npMMeHBTbCB aBT 0 M 06 nnbHWe KOHAHliMOHepbl. 

COBpeMBHHbie CMCTeMbl BCHIM/IBUMH H OTOn/ieHMfl CTa/lH 60 /iee COBepUJeHHblMH M np0H380flM- 
'eabHWMM m Moryr o6ecneHMib BOAMTena h naccawMpoa Gonee bwcokmm ypoBHCM KOMiJiopTa 

B HacTORiuee apeM« npaKTMsecKM Bee aBTOMoGwoM oGopyAyiOTca oronme/iaMM. Koiopbie CMe- 
aiMBaiOT noroKH ropawero m xonoAnoro B 03 Ayxa. Bonbiaiie GecujyMHbie w MHorocKopocTHwe sen- 
TMnaropw 3 aMeHHni« B 03 Ayxo 3 a 6 opHMHM HarweraTeabHoro Tuna, yMeHbujMB saBHCMMoctb paGotbi 
caciew oTonneHMa h BeHTwnauMH oi cwopocTM abhwghhr aBTOMoGana. rionyaaiOT see Gonbiuee 
pacnpocrpaHeHMe TepMOperynaiopw c 3/ieKrpoHHbiM ynpaaneHneM. noAAepwMBatoiOMe 33 AaH- 
mwA ypoBeHb TeMnepaTypw b ca/iowe. Ana cowpameHMa HeweaareabHoro co/iMesHoro HarpesaHHa 
aepe3 ohms m ocoGeHHo sepe 3 eerpoBoe CTeKao ncnonb 3 yoT TOHMpoB3HHbie CTeKaa m oTpawaio- 
uiwe MeraaaH3MpoBaHHwe noKpbmw. 

TnruiMHaa MMHMMaabnaa HOMnaeKrauwa cepnAMoro aaTOMoGMaa coctomt m 3 oTonwena CMe- 
iunB3»oiuero Tuna. MHorocKopocTHoro m MaaouiyMHoro ueHTpoGewMoro aewrnaaTopa m nanpaa- 
naiomux KaHanoB c 33c/iohk3mm, Koiopwe pacnpeAeaaiOT B03Ayx k BeipoaoMy m Gokobwm okhbm 
h b canon asTowoGHna na ypoBwe awya m HHWHeA wacTM Hor. 

Hcnonb3oaaHMe OTonuTeaa Ana onaMBaHHa 3aMep3iuero CTen/ia b xonoAHoe apeMa roAa npvi- 
aoAMi k aaMeAneHHio nporpeaa ABwraTeaa, no3Towy ace 6o/ibUiee pacnpocTpaHewHe nonyM3H3T 
aerpoBwe CTewia c aneKTpHsecKMM narpeBaie/ieM. CoBpeMeHHbie npoBonosHbie HarpeB3Tenn 
BcraanaioTca BHyrpb CTenna a npouecce npo«3BOACTBa. TonmiiHa npoBOAHHKOB HacTonbKO Mana. 
HTO OHM npa«TMMec«M HeBHflHMbi II noaTOMy Me yxyauiaior o630pMocib. 3ne«ipiviecKMM ofiorpee 
creno/1 He lonbKO 6wcrp h aipipeKiMBeH, ho m noMOraei flBiirarenio Owcipee npotpeBaibCB. co 
3aaaan aono/iHHieflbHyio Harpy3«y iepe3 reHeparap. 

CucieMbi aentHmiuMH MHOnix aBTOMOOMneii KOMnneKryioicfl aijHjieKniBHbiMH tJwnbipaMii. 
KpoMe itiM/ibipoB. HoropbiB 3aaep«MBaioT nw/ib ii taepAbie laciHubi, Mcnonb3yiOTCii ijianbipin 
c amHBHpoBaHHwM yrneM. ynaanHsaiomHe 3arpo3Haioiuiie aeuieorsa h 3anaxn. 

OTonneHMe ca/iona Kyaoea aBVoOyca o6biHHO ocyiuecranneTCfl c noMombio iiaiiopMiiiepHOw C" 
cieMK. HononbayouiBH tennbiii B03flyx oi pa«Haiopa CMCieMbi onnawae»iiii flOMrarena. Teiuibiii 
ao3fly» nociynaei b oionMTenbHbie KaManw ny30Ba » M3 hmx b canoH m HafiMMy BOflaie/ia Benia 
nuLiaa caaona KyaoBa aBT 06 yca npo»3BOUMicn sepea CMCTBMy oionneHHii, iepe3 ompbiBaiowiieco 
OoHOBbie okh a. Beat anauaoHiibic iiiomm. pacnonoweHHbie b Kpwuie nap npoxoflOM naccawapcaoro 
caiiOMB. a ‘Iepe3 B03Ayxo3a6opnan. naxonamiiaca b nepeaaea iiacta 3Bio6yca. 

nopaBnBioiuee Oonbuiimciao aei 0 M 06 anel. a CUJA a flnoana lenepb oCHauieaia Koaaauaoae- 
paua. flona eaponeMonax aeioMOOH/iea c MOMflayaoiiepaMa ia«*e nocraoHHo yBe/iiwaBasicu 



KOMflHUMOHEPbl M K/1HMATM4ECMME yCTAHOBKM 

KoHflHUMOWMpOBOMMe B03/iy»a 8 canono aaroMOPnnn oOecneMnaaer coaflatme naneonee kom 
tfioprHoro MHupoanMuaia flnu oxnamnerirnr Bosnia a canoHe anroMoOumi ncnonbaycrco u3 
BBCTHWC <t*3ll'IO®HMe npHHUHtlbl, B CDOTHerc'BMe C KOTOPUMM npa GbICtpOM paClUHpeHMH WMBHO 

era "nil ra3a, HBIrfiARwerocR pop aaanemreM, nponcxoam naaeHne reMneparypw, nocKoiibHy 
cnnwenne aasnonno conpoaowaaercR nornoweHHeM rennorw M3 OHpywarauien cpepw. flpyixu 


hctomnhkom xonoaa Moryi cnywmb 3arparw renna hb ncnapemie wnaKocrn. Eomi KariMyib Ha py- 

by KabOH nn6o neiyne" wnabocrn (cniipr. apnipl, ona Ma-mer ncnapaibCH n 8 aroM Mecie nobya- « 

rrayerca xonoa. B HOnanunoMepax ncnoiib3yiO!Cft o6a 3 tmx aaneiiHR. 

B npociBHUlBM «OHfli'Uuo«epe (pnc. 7.41| itMeerca 6annon (pecHBepl. B HoropoM noaaaBneHM- < 

eM naxoanrca wnaxMii xnaaoarem c reMnepatypoii onpywaiomeA cpeaw, a 

Xnaaoarem auxoanr "3 pecMBepa no rpy6onpoaoay « aepea peayHrop aarsnemiR nocryna- 
er s ncnapmenb. Mcnapnrenb ycbopner npopecc ncnapemia. flaa aroro om nMeer eonbiuyo no- u 

BepxHOC'b m BBnoeico ten/ioo6MeHMBKOM Mewpy xnaaoaremoM h onpywaiowMM eoaayxoM. flnn ycno- c 

pemm npoxowaeHMR B03ayxa nepes ncnapmenb ncnonb3yeicfl BemnnrrTop. HOtopwA Mower P 

npoayaaTb aoaayx. nocrynaiowMH cnapywn aaroMoGnnn ann UnpnynnpyiouiMA BHyrpn canona. h 

Xnaaoarem. nponpn nepea peaymop. nocrenenMO "cnapaeicn BHyrpn 3MeesHKa "cnapmemi, h oxnaw- x 

aaercn. oraaeaR xonoa Boaayxy, npoxoaaujeMy Mepea "cnapnrenb. Ma ncnapnrenR xnaaoarem h 

Bbixoam B raaoo6pa3HOM coctormmh h npn mbskom aaaneH"". flnn Toro mo6bi mi an oxnawae- B 


hmr nponcxoann ooctormho, Meo6xoanuo cwarb ra3 " nepeaecr" ero b wnaiioe cocroRHne. 
C arori uenoio ncnonbayior KOMnpeccop h KOHaeMcarop. ra3O06pa3Hbin xnaaoarem no tpy6onpo- 
ooay nocrynaer a KOMnpeccop. noropbm npriBoamcR b aenctane or aana aanrarenR KoMnpec 
cop OKBMaer ra3 ao aacoHor o aaaneHns. flnn oxnawaenna cwaroro ra3a ncnonbayerca ewe oan" 
rennooGMeHHHK — "OHaencarop. kotopmh ycraMaennBaeTCR nepea papnaropoM cncreMbi oxna- 
waeHtiR aBHiarenB. Cwaibiii xnaaoarem oxnawaaercn a KOHaencarope npoayoaeMWM ao3ayxoM 
n nepexoanr a wna"yio (parry. nocne aero B03apamaercfl a pecnBep. n unua Mower noaioperbca 
flonroe apeMR a aBroMoOnnbHbix cncreMax KOHa"U"OH"poBdH"R npnMeMflnCR xnaaoarem npn- 
naanewauw" « nnaccy xnopiliropyrnepoaMbix xHMnbecHnx coeannennH (CFC) m Ma3MBaeMbi" itpeo- 
MOM (HanpnMep. 4>peoH 12). M3-3a B03MOWMoro paspymeHHR 03onoaoro cnoR 3eMmi n o6wen 

TOKCHMHOctH bo Mnornx CTpanax ncnonb30aa- 
Hue Cppeona 3anpemaercR. npon3aoa"renn 
aaioMoeiineii BbinywaeHbi Gunn nepeAm k xna- 
aoaremy R134a. 3tot xnaaoarem ornocnrcn 
k nnaccy rnapoiptopyrnepoaoB |HFC), h-e coaep- 
wnr xnopa n ne onenb apeaeM. Oana«o ano 
3ansemna«0M paGoibi aaroMofinrrbMwx «ona"- 
unoMepoa, Mcnoiib3yiouiMX R134a, rpefiyercn 
6onee awcoboe pafionee paanaHne. 

Pecnaep .<OHa"U"OMepa Me ronb«o oflecne- 
■i"aaet xpanenne xnapoarema. ho rpnnbtpyer 
ero n ypanHer anary (mroraa (punarp vcraMaBn"- 
aaeTCR orperibno or pecMBepa). Bnar a ypanfier- 
cr c noMouibio cneu«anbnoro aacopfieiira, 
noropbnt nMeer orpaHnbeHMbin cpon crrywfibi. 
Pecnaep ne peMomupyeiCR n noanewnraaMene 
a cny'iae awxoaa H3crpoR. nonaaa"ne803ay»8 
a cncrewy npneonnr pecnaep b neroa"OC!b. 

Peaymop riOHnwaet paanenne wnanoro 
xnaaoarenra n ynpaanaer ero pacxoaoM a 3a 
BHGHMOCTH or reMneparypw na Baixoae M3 nc- 



Pnc. 7.41 npnMunnnanbnaB cxeMa KOHnn- 
unonepa: 1 — boMnpeccop c anempoMarHm- 
non Myipron; 2 — nonaeMcarop: 3 — pecnBep; 
4 — bpan: 5 — ipnnbtp: 6 — CMorpoaoe onno; 
7 — peayHUnoMHbin nnanan, 8 — ncnapmenb; 
9 — aartnu teMneparypu 
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napMtem. B peaymope tiMBertn repMouerynnrop. miiopwii VMeMHumer nopaiy wMBKoro tnnao 
aroma, ecn» teMnepatypn BWXO/imuero xa xcnapxreno xnagoareitra ohcho H.nnan no. a caoio 
oxopeflh. vnaawaaer «a xenorotoe oro xcnapeHxe 

Mcnapxieiib BbinonHeH a bh pe MecKonbKxx smbbbxkob, xaroroBnexxMx »3 amOMHHMMlitf 
ipyfiop iflno R134a) npa paOoie KOHAxtixoHepa xa rpy6Kax xcnapxrem KOMfleHcxpyerca onara 
conepwauiDocB b eo3flyxe. Hanna anarH co6xpa>oicn b rioppoiie x ypamnoico xepes ipv6onpoBoa 
nop aaroMo6xnb, Bopa co6xpaioiuaticti nop BBTOMOfiMneM c pa(5oiaiowxM KOx/ixuxoHepoM ne 
ssmetcfi cnepcTBiieM Mexcnpaaitocrx ero arperaroB, 

HanBonee pacnpocrpaHeHHWM rxnoM HOMnpeccopoB aBt 0 M 06 xnbHbix KoxflxuxOHepoa aano- 
iotcb nopuiMesbie (puc. 7.42) Ban KOMnpeccopa npnBopxtcfl a Aexcraxe 01 KoneMiamro Bana 
paaraiePB c noMOuuxo peMexxofi nepepanii a sneKrpoMarHMTNOX MytJjrw. 

C BepyuixM nanoM KOMnpeccopa coepaxena HaHnoHHan iuax6a, Koropan npx cbobm apa- 
UI6HHH nepcMeuiaeT xecxonbKO (5-7) nopiuHeii. Kopnyc c uxnxxppaMx 3aKpwt kpuiuhoA c ex- 
creMoA xnanaHOB. Cyutecrsyior nopiuHBBbie KOMnpeccopw nepeMeHHOii npox3BopxiePbMocix. 
DpoxaaopxrenbHOCib KOMnpeccopa onpepenaeica 3apaxMox reMneparypoii oxnaMpexxa. y tbkxi 
KOMnpeccopOB Mower xSMexBTbca h3k/ioh wax6bi. hto npxaopxT k x3MeHeMxio xoAa noptuxex 
x. cnepoBaienbHO, npox3aopxTenbHOCix. TaKxe KOMnpeccopbt OK33biBaior MeHbiuee BnxaHxe 
Ha padory pBxraiena npx BKntOHexxx MytftTbl, mto oxexb aawHO pna ManoMOuiHbi* pBxratenex. 
HpoMe roro, omx odecneixBaiOT 6ottbiuyio cra6xnbxocib 3apaxxoiS leMnepaiypw. 

B nocnepHee apeMB b aBioM 06 xnbHbix KOHpxuxOHepax Ha CMeHy nopujHeBbiM KOMnpecco- 
paM npxxopor poTopHO-nnacixunaTbie. B raxxx KOMnpeccopax xa apaiuawmeMcn Bane ycraHoeneH 
poiop c paaxanbHhiMx npopeaaMx, a Koropwe BctaeneHbt cwonbaaiuxe nnacfxxw, npxwxMaiouixeca 
KannxnixHeCKOx noBepxHOcrx craiopa. npx BpauieHxx potopa paSonxe nonocix, pacnonoweHxue 
Mewpy cocepxxMx nnacrxHaMx. x3MeHBioT cbox o6teM. no paer BOSMowHoerb coapaBatb bmco- 
Koe paBnexxe uiaAoarexra. KoMopeccopw 3roro tana HMeior MBHbUixe raSaptnu. ornHHaiorcn 
nnaBxocTbto b pa6oie x HX3KXM vpobhbm uiyMa. 

B caMbix nocnepxxx paapaeoiKax KOMnpeccopOB pnn aBi 0 M 06 xnbHbix KoxpxuxoxepoB xc- 
nonbayioTCfl nepeMexxo-yrnoBbie nnaciHHHarbie pBxraTenx. X3MeH»«iuxe pa 60 Mxx xop KOM¬ 
npeccopa x ishxm o6pa30M perynxpyioiuxe pacxop moiuhoctx b 3aBXCHMocix or norpe6Hocrex 
cxcreMbi. Tanwe nosBxnocb fionaujoe HonxHeciBO KOMnpeccopOB c aneKrpxHecKXM npxeopoM 
ioco6eHXD b flnoHXX). OcMoanoe npexMywectBO 3neHTpx>teoKoro pBxraTenn — SHeprerx-tecKan 
aprpieKTHBMocrb B coBOKynHOCTX c eo3M0WM0Ctbio sneMTpOMMOro ynpaaneHxn. 

Bee Oonbiue coepeMeHHbix asroMOdxnex 
o6opypyercn He npocrwMx KoxflxuxoxepaMx, 
a cxcrewaMx KnxMar-KO»rpon» (HVAC — 

Heating, Ventilation and Air Conditioning). 

TaKxe cxcreMbi ynpaaronorot c noMOutwo 
aneKtpoHXKx. xcnonb3ys parxxKH reMnepatypbi 
X xMteMCxBHOCtx comtetxoro xanytexxo. Mrodbi 
aBtOMSTXHecKx noAAepwxaarb 3apaiiHbie napa- 
.xtetpbi MMHpOHPxMara MB33BXCXM0 01 xapyw- 
HOX rc-MnepaiypM. Bo acex patxxKax teMnepary- 
Pb! — BxyrpexMeH x uapywnox reMnepatypbi 
aoapyxa, reMneparypu xcnapxre/ra x oxnawpa 
loutex mxpKocrx pBxratenn — xcno/ibayratcn 
repMxciopbi. B HeKoiopwx aaroMoSxiwx xMeorca 
HBfionbUJxe xonopxnbXXKx x dapw KoHcrpyMitxx 
otpenbxwx wixuarxMecKxx ycraxoaoK ponyCKBior 
paapenbxoe perynxpoaaMxe reMnepatypbi a paa- 
mwMbix soxax canoxa aatoMoexitn 



Pxc 7.42 Cxbmb KOMnpeccopa anroMOoxnb 
xoro KOKAMMMOHepa: i - uikxb; 2 — aneKrpo 
MarMxr; 3 — xaKnoMMan uiaXISa; 4 — noptue«b. 
5 — KPbituKa OnoKa uxnxMflpoa; 6 — tuian*H« 









npflMinsecHH ace wowflV'OPOAMbie aaroCycw a nacromuee apeMo TaKwe a6opyoy>oTCR moh/ih 
UMOitepoMH (phc. 7.43), Csm hohamuhomop yciaMaannoaeTCB wa Kpuiue aeroGyca, a ovia*<Ae*i 
«njA Boiayx nofliiercn no bo3AV>oboa3m k cwohmm naccawapoB. KanuibiM naccawap c noMouu»«o 
pcrynwropa mojhbi naciponTb cuny m waripaaneHMo norowa xojiopHoro BoaAyxa 



Pmc 7.43. Cmctgms MOHAHUHOHHpoaaHHn ao3Ayxa a aBro6yce: 1 — nepeAHMvi otonwenb, 
2 — Ai>no/iHMre/u»Mbie Sokobwo OTonwrean; 3 — uoMnpeccop; 4 — seKiMnsiop c 8MCK0wy*J>TC>Hi 
5 — paAnaTop; 6 — ycipoMciuo aeK7itnHuMn m kohahuhom»ipobbmmb 
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flBWKCHMO MPOSXOflMMO mo- 
60My HenoBeMv. M mo(5oe 

trammocKoe cpeacmo, ncaao- 

"mouiec VCHOpmii 3TO flBH- 
*eMBe. IIOBbKMTb MnfiHHb- 

HOCib lenoBetia. acerna 6y- 
aei nonb30Batbc« cnpocoM I 
a 3 Tom Mtipe rioipeenocib 
a ua»woa«eBMOM nepeMe- 
meHiiH «a oTHOCMienbHo ne- 
6onbiune paccronHiw Hawty't- 
ujmm cnoco6oM vaoBneiBO- 
pneT nerxoaoH aBi0M06nm>, 
Ha«OflmUMMCB B C 06 CTBBH- 
hocim aaaflenbua. 
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TeH,qeHi4Mn 

pa3BMTMfl 

KOHCTpyKUHM 

aBT 0 M 06 n/lfl 


flEPCnEKTMBHblE HAriPAB/lEHMfl 
PA3BWTMB KOHCTPyKUMM ABTOMOBH/IB 


nepcoHanbHwii nernoBon asTOMo6Hiib a cobpbmghhom MHpe HanSonee npHBaeKatenen ano ne- 
noseKa na« cpeaciso KawaopHeBHoro Tpancnopra. ao-nepBbu, no cbohm TexHHHecxHM bo3mow 
HOCTBM, BO-BTOPbIX, M3-3B CII0C06H0CTM yAOBneTBOPHTb B MaHSOnbUjeH CieneHH HHaMBIiayailbHbie 

aanpocbi Kawaoro Bnaaenbua. 

3io npHBeno h tomy. hto OBTOMOfianb ctan caMbiM MaccoBbiM ipaHcnoprHWM cpeflciBOM b mb- 
pe. Ho/iHHBCTBO aBroMo6HneM yaenH'iMBaeTCB (b nepBym onepeab nerHOBbix), a, bbahmo. 3Ta tbh- 
neHmm coxpaHmcB « b 6nM«afiLueM 6yaymeM, 

Ho Maccoean a8TOMo6wiB3auHn necei b HeraiHBHbie nocneaciBiio. TM6enb h paHenHH mopeii 
wa floporax, 3arpB3MeHiie OKpywatomeH cpepbi. chmjkbhhb chopociw nepeMeiueHHH H3-3a TpaHC- 
nopTHwx 3aiopoa Bnasmie Ha aaopoBbe MenoBBKa rpancnopTHoro ujyMa, yaanMneHiie nnomaaen 
noneSHbtX 36Menb, 3aHRTWX aBTOMOSHflbHblMH AOPOraMH. ctobhkbmm h T. A- 

B cBB3i< c3thm KOHCxpyKuMB aaioMo6HnB 6yaei coBepuienciBoBaTbCH b cneayiouiHx HanpaaneHHiix. 
1. noBbmiBMMe OesonacHOCTH bbtomoBh/ib. 

VcraHOBneHO. hto npHHMHawM So/ibumHCTBa Aopoitwo-TpaHcnopTHbLX npoMcuiecTBMM nansioTca 
owmOhh BoflHTeneH. Mowmo ownaarb, hto ncuiynai aa/ibHBHUiee pacnpocrpaHBHMe cucTBMbi. cko 
pee acero 3nenrpoHHbie. aoTopbie 6yayr npnnHMaTb Ha ce6» HBKOTopwe $yHKUHM ynpasneHno 
aaTOMoewneM huh oomouih aoAHTemo b KpHTMHecKMx pemMMax. 

nonynaT pacnpocTpaneHne oGiane HH$opMaui<OHHbie chctbmn. HuetoiuHe CBB3b c HarxawM bb- 
TOMoCHneM loHoieMbi TenemaiHHM) H noBBonmouTHe ooyutMmiMTb noHipoab 3a cootobhiibm ipanc 
nopiMoil ceiH onpeaeneHHoio pernoHa h 3apaHee npeaynpewaaib BOanTemi o 803HHHii0BemiH 
aBapHMHbix cMiyauHii. peHOMeHaoBaro HaM6onee paUHona/ibHbie Mapuipyrai aanmeHuft. no oubh- 
><aia eaponelicHiix cneuMaaMCToa npMMeiieHne aneHTpoHHbn 'iomouihiikob aopHteim w cHcieu le- 
'lewaTHHH nojBonm h 2010 I BABoe yMBHbUlHTb -iHcno aopomno rpancnopTHWX npoBCuieciBMH. 


319 












2 yUCMMIICHMI' opCAHOrO BOJflOMCTBHB HO OKpymOIOlliyiO cpcpy H CHHMOHHO 30Tp0! JHOprHH 

nonyiat AanbHCftiuoo pa3omne ytipOMciBa. noaHOMnoiAiie CMMwati. opepmae PbiOpocbi tpa 
ahuiiomhm> flBH'aicjioii OHyipeHHoro cropamm. ycMitMicn 6opb6a 3a bhohommio MeipniHoro ion 

mao "HK 0 I103MUIIH CHMWeMlin oGbeMOB oro riotpeGneHiin. IBH >1 0 TO3MUHH yMGHbUieHHP 06b0- 
hob Sbi6poeoa CO;. co3fla«mero napHimOBUii situpOKT. 

VBPJiH-HitCT non" aaroMoOMneR. paeoraiouw* na anbiepHaiHBHwx HcroiHHKax 3itepntn: npn 
IWA"Mi* ia3. BOflOpoa, CuoionnwBO. 3kohomhh 3iieprHH Gvaui cnoco6ciBOBaTbVMeHbiueiiMe coG 
oreeHMOH Macro aaioMoOMUB. npiiMeHeMiie IHGpuAHUX CHnoBWX yciaHOBOK. Owajiaeico, mto 06- 
uihh pacxofl 3Hapr»M aaroHoStuniMH « 20101 no cpbbhghhk) c 2000 r. yMOHbuniTco »a 25 * 

Byflei CHMWOH tpaHcnopiHbiil ujyM aur 0 M 06 n/ieH. b neRByio oiepeab 3a ciei pa3Ra6oiKH 
II MCnOAbSQBaHMR ManowyuHbix BBTOMOGMnefl. 

3. noBbiuieHMe npHBnGKaTenbHocTM aBTOMo6iinn Ann noTpeGHTens. 

flaimoe HanpaaneHHe oxBaibiBaei uihpohhR Kpyr BonpocoB h casaaHO co cipeuneHneM aa- 
ionpoH3BOAHieneii coaaaaaib aBTOMoGunH. nanGonee nonHo oiBenawmBe MHAHBHAyanbHbiM 3a- 
npocaM HOHMpoiHoio MG/ioaeKa. Mowho ownaBib CMHweHne ao 1.5 nei nepMOAHHHocTH sbinycua 
Ha DUMOM MOBbix Moaeneii. yBe/iH'ieHne KOimneciBa MOAMipMKamiH bbtomoOhwi, iiphmohghhg 
MOB b» ycipoiicre. noBbiuiaiomMx homiPori icmcibw noAQapxiBHHB HeoGxoAHMoro WHiMara a cano- 
«e. vcipoiiciB aaTOManmcroro ynpaaneMHH arperaraMH ii i. a). 

Ocofiyx) ponb 6yaei nrpatb wupoKoe npiiMeHeHne HHipopMauHOHHbix CHCieM. no3BonmoiuHX 
BOAHTonio nonyiaib npn abhhibhhh oGbexiMBHyio h nonayio imipopMauHio nan o pa6oie caMoro 
aBiouo6HnB Itpeaciaa BcrpoeMHOH axarHOCiMKH), ia« m paanMiHyio imcpopMamiio H3 rnoGanb- 
HWX HHt|inpMauHOHMbtx chctom (CHCiBMbi TeneMaiHKH). 3io caenaer B03M0wHbiM Gonee aiMeK- 
ihbho HHierpHpoaaib aafoMoGHitb b oCmytO ipaHcnopinyio CHCieMy, a boaiitbbb h naccawHpoB — 
a cncieMy o6ueHa HHipopuauMeR c ApyrvIMM moflbMM. 
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nPMMEHEHME AAbTEPHATMBHbIX BMflOB TOflflMBA 


3a nocneAHHe naafluaib nei aai0M06HnbMaB npoMuuineHMOcib AOCiMrna orpoMHbix 
pe3ynbraioe no cHitwemno coAepmauMB apeAHbix ecuieciB a OTpaGoraeuiHX ra3ax. 3anper 
na Hcnonb3083HHe 3lHnHPOBBMiiblX 6eH3HH0B, npHMeHeHM© H3Ta/IHTHHeCHHX HBHTpanH3a- 
iodob oipa6oTdBUJHx rasoB h coBpeMeHHux CHCieM nuraHHH ABC. no3BonwiM cyuiecTBeHMO 
VMeHbuiHTb Bpeanoe BoaaeRcTBMe aBiOMoSniibHoro rpancnopra Ma onpywaumyio cpeay 
h 3Aopoebe lenoaeiia. 

Hph paGoie BBioMoGunbHbix ABC b aiMocipepy BbiGpacbJaaiOTCii He TonaKO toKCM'iHbie raaw. ho h 
A ayOHHCb yrnepoaa (C0 2 ). 3ioi raa aunam.oci Bawiiyro ponb b araocipepe 3eMnH. Oahbko 3a no- 
cnefliiHe 100 nei ero coflepwaHHe a aiMoccpeoe aiiaimenbtio yBenn-iHnocb h He nocneanioio 
ponb a 3 tom Hrpaei aBioMoGMnbHur* TpaHcnopT. HeHoioptie yaenwe yiBepwAator. mo yaennHe- 
ime coAepmaHHH CO : . a aiMocOiepHOM aoxAyxe npuBOAm h rnoGanbHOMy noienneHHio. 

ABHrarenn coBpeMeHHbix aBTOMoGHneR ciana Gonee aKOHOMnnibcMH. a aio npnaeno K yMCHb- 
uibhhw BbiGpocoa AByOHHCn yrnopoAa. ripMMeHeHHe anbiepHaiHSHux bhaob lonmioa ian«e 
cnocoGctByei nan cHiimennio apoAHbre Bemect8 a oipaGoiaimiHx ra3ax, ian h chhmohhio hohh- 
xeciBa AByoHMCH yrnepopa. 

CwHmeHHbie He*'HHMe raw (IPG - Uioeliefl Peiioleum Gas) A8»r BOSMOMHOcia CHHanib 
coAepwaHHB upc-Anw. aemecre a oipa6oraBuiHx ia3ax h oahobp6mbhho npuMepao na 10 % 
yMeHbUlHib HOiiH'iecreo CO-J BwaenneMoro hph paGoie ABC. 
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Cnuuwii npMpoflMuii raa (CNG - Compressed 
Natural Gas| — 310 anwepuamoHoe rorirrHao. no 
rupoe Momet itcnonbaoBaibcn B ABC c mchpobum 
jaminatmoM h b inraeiwn. flnn iicnortb3o&aHHB 
0 lemecrae rorim.ua a ABC oil /(Oilmen Own. cwai 
no BwcoKora jia anemia. moOw 3SHHMan> Meiib- 
uimA oOwm. 3'ot ra3 nomer ipa.irnopinpoBaib 
co e Gannonai Bbrconoro flaanemta. Ilpn ero 
iicnoriMoeaMBM b ManectBe mnnHaa, oOecnemi- 
oaerco cHMweime sbiOpocoa apejiHWX BeutectB 

B 3TM0C«>epV. 

MetaHon (Methanol) — cmipTOBoe Tonmieo, 
nonvoaemoe b npopecce nepGpaOorKii hbiJiim 
mom MBMeMHoro yrno. np« Hcnonb3oeaHii» ue- 
laMOtta a iiaoecTBe ronrmBa ana ABC oGecnemi- 
aaetco coMmeMiie vpobhb aByoHiicii yrnepona 
s orpaOoTaBuinx ra3ax na 5 % no cpaBneHHio 
c 6en3«H0M. Ofl«ano flno nonyaeHMa toft me 
MouiHOCTM tpeOyerco eaaoe 6o.ti.mee HonH'tecT- 
so tonoHsa. sgm npo Hcno/ibaoBamiH 6eH3MHa. 

3t3mo/i (Ethanol) — cntiptosoe ronmiao 
nonyoaeMoe M3 pactemift. TaKMx Han nyixypy- 
aa. caxapMwft tpocihmh m ap.. MMeet npaMepno 
ramie me caoftctBa, nan MeraHon m npOMsao- 
«nt npii cropaMMM Menbiuee HOnMnecreo ohcm- 
aoe a30ta .1 CHMmeHMe coaepmaHMO aayoKMCM 
yrnepoaa Ha 4 % no cpaBHBHHio c 6eH3HM0M. 

OrpaSotaBujMe ra3w ABC. paOoraiomero Ha oraHone. coaepmai aneaHbie anbaernflbi. Hotopwe 06- 
naaaioi HenpuotMuM aanaxow. Bbi3biaaiot pa3apameMMe cmiSMcrbix oOonooeK opran«3Ma neno- 
aena » He Moryi 6stb ycipaHeHw 0 nowouibio Hata/iMTMMecKHx Hefttpanii3atopoB. 

Boaopoa (Hj) — ropioMMft raa, koiopwm npii oropaHMM coeaftHoatcn c KMCJiopoaoM o6pa3yn 
aoay Boaopoa 08n»etc0 HaMOonee nepcnentMBHoft anbiepHaniBOft yrneaoaopoaHbiM aiinaxi 
tonniiaa. Boaopoa tanme OBaoetcn nepcnentMBHbtM tonmiaoM an" Mcno/ib30BaHHO a cmiiobwx 
ycTaHOBKax Ha tonmiBHbix 3/ieMeHtax, 

nepeHMcneHHbie anbiepH.aiHBHbie Biiflbi ton/niBa Moryt b otaenbHbix cnyiaax, Mcnonbaoaatb- 
cb ana aBtoMoSvinbHbix aBHrateneft. MuorHe npoM3BoaHtemi aBtoMoGimeii MMeior b caoeft npo- 
rpaxiMe BwnypK aBTOMoOitnea. noTopwe Moryt Hcnonb30Batb anbiepHaiiiaHwe bmam ronoMBa. 
Haft6onee pacnpoctpaHeHbi astOMoGMmi, Kotopwe MOryr ncnonb30Baib Mapoav c 6eH3MH0M 
cmnmeHHbift ra3 Him npMpoaHwft cmatbift ra3 (Volvo, Vauxhall, Mersedes M ap.). 

BonbiuMX ycnexoa a Mcnorib30BaHMH aoaopoaa a KaaeCTBe BBTOMoGWIbMoro tonnMBa floGa- 
nacb HOMnaHMB BMW. HOtopao pa3pa6oiana ABC, pa6otaio utiie hb soaopoae. AanratenH onut 
Mbit aBTOM06nneft BMW 750nL m Mini Cooper Hydrogen (pHC. 81. 8.2) oGopyaoeaHW CHCtexioft 
Biipbicna MManoro 11 oxnamaeHMoro Boaopoaa. cMeuinaaioiaeroca c 803AyxoM ao anycHHOM toy- 
6onpoBoae Tanoft noaxoa .130' ap3MomHoctb y/iymiifttb HanonMCHMe uMminapoa ABC ronnHBHO- 
ao3ayiuHon CMPCbto m obbcih ao MMMMMyMa 3arps3HeHne onpyrnaoweft cpeflw. 

McnoribaoBaHHe anbrepHaniBHbn anaoB aBroMo6»/ibHoro ton/wsa roomer HecnonuHO saMWlftr* 
nepcnenniBy MCHepnaHMa MMpoBbK aanacoa Hedrtft, no nonHocn.10 «e peuraer ASMHOft npoGne- 
Mb. noarouy 6onbUiiniciBO Beayui«x WHpoBbrx npOMjBoaMteneft aatoMoeinieft ceftnac annornyio 
3aiiHMaioics pa3pa6oTHon CHnoaun yctaHOBon. rae ncnorib3yiotcs anbrepHatHSHbie mciomhhmh 
aneprHH, 



Phc. 8.1 AaroModH/rb BMW 740 hL Mueer Gan 
C *MAKHM aoaopoaoM, HOTOpMM HCnO/lb3»0I- 
cn, non ronmiao ana ABC h ana lonnMBHoro 
3/ieMOHTa, 3aMeHaioutero o6biHHbift annyMy- 
narop. McnonbaoaaHHe ronaHBKoro aneMem 
ta odocneHMBaer paGoty kohahuhohcps 
H a CTOHHHax c HepaGotatouiHM ABHrateneM 



Phc. 8.2. ABtoMo6Hab Mini Cooper, c ABHra* 
ToneM, pa6oTaroiuoM Ha ooflopoae 
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3<*>®EKTMBH0E MCn0/lb30BAHME SMEPrMM 
M CHHmEHME BPEflHOrO B03AEMCTBMH 
HA OKPymAtOmyiO CPEfly H 3A0P0BbE HACE/IEHHfl 


3onacbi yf neaoaopoflHbi* siiaoB Tonroma a Mupe orpaHit-ieHbi. HeKoropoie iiccneflOBSieim yroep- 
aiaaioi. hto 3tiix 3anacoB xBarw Ha 60-80 nei. 6onee neccMMMCTHHHO HacrpoeHHbie yneHbie ro- 
Bopoi. hio He/ioaeseciBO .ic-iepnaer 3th aanacw sepe3 40 nei. C apyron ctopohu, ace Oonbuiyio 
oaafioieHHocib Bbi3waaeT 3arpB3HeHMe OKpywaomea cpeflbi. hb nocnefluioio ponb a kotopom 
arpawi aat 0 M 06 nnH. 

HeKoiopoe apeMo na3aa cyiuectBoaaao MH6HH6. hto Ha CMeHy aBTOMoGunsM c npvisbiHHbiM 
ABC n ph. ac- 7 -3Konor HHeCHH hmctibh 3ABK1p hhockhh aBT 0 M 06 HBb*. BbWM coaflanbi eapnambi 
3nenTpoMo6iineH. rae ana npnaofla aeaymax KOnec Hcnonbaoaamicb anenTpoflaMrarenn. 
a 3anac snempoaHepTMH ana Heo6*oflnMoro npo6e'a. oGecrteHiiBancs aKKyuynaropHbiMH 6ata- 
pe«MH. HOTOpwe pacnonaranncb HenocpeaciBeHHo Ha aaT 0 M 06 Hne h Mormt noaaapBMaibCB 
Ha cneuHanbHbi* aapaflHbix cranuMBX (pac. 8.3). 

TaKOli noflxoa Hcnonb3aBannn aKKyMynaiopHbix 3nenTpoMo6n/ieH HTHopupoBan oHeBHflMbm ®a«r. 
hto 3T0 nonHOCTbiO He peuiaer Bonpoc rnoGanbHoro 3arpn3HeHHB oKpyataioiaeH cpeflbi. Abb 3a- 
psflHM aiiHyMynmopoa Hcno/ib3yercB aneKipoaHepniB, nonyHaeMaa ot 3ne«TpoctaHLtnH. HOiopwe 
b csoeu GonbuiMHCTBe cimraioT yrneBoaopoflHoe TonnHBO. ripe otom 3arpB3HeHiie onpywaiomeH 
cpeabi npocTo nepeHocviTCB b flpyryo MecTHOcib. B KOHue 1990-x rr. 8 HecKonbKHMH KpynHWWH 
npoH3BopHTeBBMM aBTOMo6HneH 6binH npM/ioweHbi onpepe/ieHHbie ycMBMB. htoGw opraHH308aTb 

UIHPOHHH aBTOM06MBbHMli PbIHOK BBBHTpHHeCHMK aBT0M06HneH B I11T. KamilJlOPHHB. HO 3TH yCHBHB 


noTepnemi neyaany, HaciHHHO H3-3a orpaHHaenHoro 3anaca 3nepnin OHeproeMiiocrH) aKKyMyna- 
iopob, HcnoBbayeMbix Ha 3Thx 3ne«rpoMo6»nflx, ho rnaBHWM oGpaaoM noTOMynio cbmh arayMy- 
naropHbie 6aiapeH, OHBaanucb oneHb bopothmh b npoH3BoaciBe. h HMenH cbhwkom ManeHbHH* 
pecypc ao HeoSxoawMOCTH mx noa3apaaKH hbm 3aMeHbi, HeKoTopbie MccneaOBaienn raHwe noa- 
BepranH coMiienHio ynynujeHHe skobothh b tom cnynae. ec/m 6oabuiHHCTBO ipaHcnopTHbix 
cpeacTB b MMpe 6yayr anempHHecKHMu. noroMy hto npOH3BoaciBO (h nepepaGoiHa) 6aiape>) cbb- 



Phc. 8.3 3apaaHaa ctbhuhb abb 3Aoktpo- 
mo6mbb 


3aHbl C npMMBHeHHBM OTpOMHOTO H0nHHeCTB8 

TBMenbix uejannoe. t3hhx kbm oaMHeu m «aa- 
MHil. Heywena 3T0 03HanaeT KOHeu MeHTw 06 
3neKrpoMo6Hne? Hh b MoeM cnynae! Snexrpo- 
MoGHna aepoBTMo. Gyayr HcnonaaoeaTbCfl 
TonbHoana BbinonHBHHB cneuaanbabix 3aaan. 
tbkhx Ka« opraHMsauHB HOMMepHecHHx nepe- 
B030K a ropoacKHx ueHTpax. Bones npaaanb- 
HbiM Gyaer CHMTan> 3neKrpoMo6H/ieM tot. 
noneca Koioporo npiiBOABrca a qeacTBMe 
3neHipo3HeprMe>), h aaieM yme pa3aenHib 
ianHe ipaHcnopTHbie cpeacrea na tph tana, 
H nepaowy M3 hmx, npimaanewMi npocroB anxy 
MynBiopHwH 3nei<TpoMo6Hnb. Btopoh BapnanT — 
3T0 THGpaAHbifl aBTOMoGHBb HEV IMyDritt 
Electric Vehicle); b mbm aaaratenb BMyrpeHHe- 
ro cropaHHB npKBOflai a aeacTBae reneparop. 
npoH3aoaButHH a cboio onepeab 0/ienTpo 
jH.epr iiio a nn npitaoaa itonec. HaKOHeu, 
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B fiepcnOKlHBH 6mv MCnOHb30BaTbCB 3B10M0ISMIIM. 8 KOTOptHX TtieHtpOOHOptMTl IKJliyNBClca c no 
Mouibto ronmiunoro aneMenra. B MMpe npMHRTO Maauaarb ramie aai0M06«n» FCEV fFuol Cell 
Electric Vehicle — aBinMOtmn 0 na TOnAMBHbM sneMeHiax), noxome. wo B teueHiie cnepyniiieM 
nonoaMHM cTonermi aBT0M06Hmi iia lonnMBHWX sneMeMiax nocreneHHo ciBHyi c-ranaapiiiwM 
,„noM neiHOBoro aBroMOOnna. a rH6pMAHbie noMoryT crnapMTb nepexoAMUM nepaoA. AeMraTBflb 
BH/rpeHHero cropamw B kohchmom cteie craHei ycrapeBuiMM m ciapoMOflHbiM. M »» Ovhom 
CMmpeib M» Hero hih. naK mu ceiinac cmotphm iia pbpobom flBHraienb, b to apeua wan octaneT 
to MePonbuioe KoniiMecTBO aHiiyMynarapHux 3aenrpoMo6iinc». motooub 6yayr nepeABHraibca 
no MapuipyraM, Me cntiutHOM yAaneHHUM 01 Meet NX noA3BpaAKM. Hioftu 6onoe bcho npeacra 
u.iib Tto Oyayiuee. mu Aonmnu paccMOipeib niCpiiAHbie aBroMOOMiw M aBT0M06ww iia ronnaBBUX 
oneMeHtax 60nee POAPOGHO. ho ciiaiana HeoOxoAHMO paccMOipeTb BapaaHtu aHKyMvnaToptiux 
Parapet* M MX 003M0«hux anbiepHartiB. Aawe bcam aHKVMynaTopHue aaTOMOpHnii mpe r orpatm- 
'leMMOe npMMeMBHMe, 


AKKyMy/lRTOPHblE 6ATAPEM 


AHKyMynmopHue Paiapeii (nmi aKKyMynaropu) bbpbiotcb 06fl3BTeAbM0tt npMHaAnemHocn .10 
oeuiHoro aaTOMoStino c ABC. Ohm ncnonbayiorcn aa« 3anycna ABMraienB c roMOuibio craprepa 
a 0 6ecneHMSaiOT aneHipoaHepraeii pa3nMHHbie noTpe6MiejiH npii croaHHe aBTOMo6Mna c Mepa6o- 
ranuiiiM ABHrareneM. A"» noAaapaAKM aHKyMynaropHOvi 6aiapeM » nonyaeMMa aaeKipoaHepraM 
npM ABHweHiiM aaT0M06Mna acnonbayeica reHeparop, iioroputi iiphboahtcb b nemnne ot ABC. 
HaM6onbmee pacnpocrpaHeHiie b KanecTBe aaTOM06MAbHUx nojiyminM cBMHuoao-HMcaoTHue bk- 
KyMynaropu. KaiioBa me aijHjieKTMBMOCTb raHoro Mcto-iHMiia aHeprMM? 

SHepraa, nonyaaeMaa npM cropaHMM 1 Hr 6eH3MMa, npHMepHo sKBHBaneHTHa 12 kBt/h, 
i,3 koiopom 4.5 kSt/h npeo6pa3yerca b MexanMiecKyio anepriiio b o6uhhom aaioMOfitmoHOM 
ABC. CraMAapTHUii aBT 0 M 06 nnbHUM CBMMilOBO-MHcnoTHUA aKKyMynarop nanpameHMeM 12 B, eM- 
"ocrbto 50 A-H. HaKannMBaei 3HeprMM 0.6 hBt/m m bucmt npM6m™re/ibHO 20 Hr. TaKMM o6pa30M. 
ana nonyneHMB sneprMM SKBMBaneHTHOM 1 n 6eH3MHa. c yaeroM MeM36eWMUx noTepv npM ee 
npeo6pa30BaHHM, nOTpe6yerca HOMnneHr aKKyMynBTopHhut 6arapeM BecoM npnMep«o 160 Hr. 
noMamo. hto Ana o6eciieieHMa AOCiaTOHHoro npoCera 6e3 noA3apaAHM aHKyMynaioRHuil anew- 
poMoOMAb c raKMM TMPOM aHKyMynaTOpOB 6yA6T MMetb 0‘ioMb 6onbuio(i Bee, m ero SKcnnyaTauiis 

CT3H0BHTCH Ma/IOSlMieKTMBHOt*. 

B 70-roAu XX Be iia 6 upm na'iaru pa60Tu no pa3pa6oiKe 6onee atpipeHTtiBHux aHKyMynaropoB. 
B Hacroamee speMa cyiuecrByioT KOMcrpyKitHH aHnyMynaropHUx OaTapeM. Horopue aanaorca Oonee 
3(IttiietPMBHUMH, aeM CBMHUOBO-HMCAOTHUe (HHHedb-HaAMMeBbie, MOHHO-nHTHeBue M AP-). HeCMOTpa 
Ha TO HTO 3Mepro6MKOCTh 3TMX aKHyMynaTOpOB 3HBHHTe/IbHO Buuie. HeM y CBHMUOBO-HMC/lOIHblx. 

cioMMOCTb acex 3 Tmx aHHyMynaTopoB 6ea MOunoHeMaa HaMHoro Sonbute. xora nacn. mx ctohmocth 
KOMtiencMpyerca fionee aobthm cpokom cnym6w (pmc. 8.4). 

Oahom M3 B03M0MHUX a/ibTeptiatMB aHHyMynaiopMOM 6arapee bbiibcicb KoiiAeHcaiop. hotopum 
3tpAteKTtiBt.ee HaKanmiBaei aHepraio M MMeer nyHiutie iioKaaaienH a oipaae atieprMM (aKKyMyna 
lopu neperpeBaiOTcn, eemi SHopraio 3a6Mparb ot hmx cjimwkom 6ucrpo), Baiapeti m 3 6onbiuiix 
KOMA0MC3TOPOB cooco6hu HauannMBaib SHaHMie/ibHue KOttMtecToa aneKrpoaMOprMii Bmocto 
c Tern HonpeHcaTopu lie noAXOAW Ana AonroBpeMemioro aHKyMytiMpoeaHMa 3M0pnn*. ohm iiptliOK 
TMBMbi ToiibKO IIPM HpaniOBpeMeHHOM ee coxpaHeHMM. nanPMMep Ana naiiarimiaaMHa >Hep 
thm npM lopMomoMMM, nepeA ieM «a« oiAarb ee npn paaroHe (ran Ma3ueaeMaa peMyiiepauna 
JHeprMM). B 1997 r ipapMa Honda npoAeMOHcipapoBana aoTOMoSwlb c Oaiapeeti HUMpeHcaTO- 
POB. Huiopaa Moina naKanmiBaib aHepran aocraTOtiHO. hto6u cnaOmaib eio anBRipojituii aie'ib 
b 10 hBi b Tetentie 12 c. i e. AooraiOHMOro BpeMetm ana ocymecisneHMa pa3iona na aaioeipa 
oe HnM Aita coaepuieMMB o6iomo Henoropue tinotiCKMe HCcneAOBaTenbCHMe rpynnu npeanonara 
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101 H0nnni.3OB3Il. KOM6HHHI4MIO 3rt>l|>ei<rHBB0. 
ro aHKVMynoiopa (iiaae/ib aapMHSBoro mm 

HOHMO OMIMeBOrO) II BWCOIIOMOIMMOrO HOHIWH- 

caiopa /imi nonyasaafl noraoro, anacriiaaoro 
m MouiHOrp 6y<!>epaoro aaKOnare/in saepraM 
aim rM6papiioro aBroMoSariB. 

Caoeo6pa3Hi>iu aHayMynaropoM, aanacaio- 
I1WM Mexammecayio 3Hepnuo. Mower cnywatb 
eamioH. a kotopom nop bncokiim flaaaeiweM 
iiaxoparcfl aoapyx. Cwaibia ao3pyj, nopaBae- 
MMii npa onpepeaeHMOM paBneaait b LpimiHppw 
nopuiaeaoro pBHraieno, Mower nepeMeuiaTb 
nopujHM. a ax nepeMeipeHae mowho iicnonbao- 
Batb pan pBameaHa aBroMoGann. Tpaacnopr 
Mbie cpepcrea c B03pyiUHbiM pBaraieneM ana n«eBMoaBtoM06ami ae nanomicb pepKocraio bo sro- 
po(i nonoBMHB XIX B. a poBOauiio uihpomo Bcnoab30BamiCb KaK rpyaoBbie aaroMoGana a 3aaopCHae 
aBioKapbi OpwaKO orpaHaaeaHwa 3anac xopa raaax aaroMoGanea a onacaocrb B3puBa GannoHOB 
He no3Bonana mm ycneuiHO KOHavpapoBaTb c ppyraMa ranawa rpaHcnoprwbix cpepctB. iro npimero 
« npaKTaiecaa nomioMy ax acaeaiiOBeHMio. B nauia phh k apee taKoro aBT0Mo6an» cmobb BepHy 
raicb. ®paHiiy3C«aq KOMnaaaq Zero Pollution Motors b 2000 r. coapana 3BiOM06anb e.Volulion, Ko- 
lopbia npMBOPHTCB s peiiciBae pByxuamiHppoBbiM paarareneM, pa6oTaiouinM Ha cmaTOM aoapyxe. 
00 W aaxoparcB a 6a/iBtme H3 yrnepopacroro nnacrwaa noppaBneHaeM 30 000 ana a nopaercB 
s paararenb c nOMOutbio (JwpcyHKM c aneKrpoHHbiM ynpaBneHaeM. 3ior aBi0M06nnb Mower paararb- 
CB c MaKCMMaPbHoD CKopocrwo 96,5 km/n. 3anaca cwaioro Boapyxa a GannoHax c oGuihm oOteMOM 
B 300 n xaaTaer aa ripoOer 200 km. 3anpaBKa GannoaoB Mower npoH3BopmbCB aa KOMnpeccopaoa 
craamia b reaeime 3 mh« ami or poMauiaero aownpeccopa c 3/ieKrponpiiBopoM B reaenae 4 a 
TawiM aBroMofia/iBM npiicyuw HepocraraM. caodctBeaHhie aKKyMynaropHbiM aBroMoGanaM: 
MH3HBB 3tn|«KTKBH0Cib. Mapwil 3anac xopa a nepeaoc 3arpa3aeaiin OKpywaiouiea cpepbi b Mecraocib, 
rpe aaxopa tea anempocraHUaB, BMecre c ibm, raHiie aaroM06ana Moryr aaiira npaMeHeHHe B ro- 
popax c aeGnaronpaBtaoii SKonoraaecKoiJ 06craH0BK0a, nocaoPbKy Bbi6pocbi Bpepabix BemeciB 
or ra«oio aBi0M06anB npaKTaaecKH paBHu aynio. He cnyaadHO npaaarenbCtBO Mencana aaraaa- 
PO 40 000 BBroMoGiinefi e,Volution pus 3aMeabi 6ea3iiM0Bbix a pa3enbHbix asroMoGaneli-raHCH 
i MexaKO, rpe 803pyx caribao 3arpB3HeH. 



Pac 8.4 AaKyMy/iBTopHbifi anearpoMoeanb 
npoM3Bopcraa 6M 


3/lEKTPOflBMrATE/lM 


OioSoa ran 3penrpa'iecKoro rpaacnopraoro cpeperBa aywpaercfl 8 raroBOM npaBopaoM aneHTpc 
psararene. aanaaiie ero a BBnaetca npasHaaoM anearpaiocHoro aBroMOGanq, Korpa raGpapaue 
aaroMoGana a aaroMoGana Ha ronmiBHbm snoMeatax 3aM6HRr aBtOMoGa/ia c pBarare/mMa Bhy- 
rpeHiiero cropaaaB. noaaaoGarca ace 6onbUie a Gontuie ramix pBiirarenert. OntHMaaaiiafl ax 
KOMCTpyKUHM CtaHOBIItCB O'iCHb BawHoa npo6neMofi. 

OpHa H3 npo6neM. xora a ae CdMaa Bawnaa, CBaaaaHaa c HcnonbaoaaaaeM nepBbix 3/iearpOMO 
6aneii, 33Kmoaanacb a roM, aro aa hhx ycraHaBmtBanaCb ManoMouiHue 3nBKrpopBararena c erne 
6onee He3iJni.eHiHBiioi> cacreMoA ynpaBneaas. Koropbie fiwna uiyMawMa a HMemi nnoxyio orpaay 
3neHtpaaec»H« canoBoa yxn. npaeMneMwii pna anearpoaBpa. Mower Obirb ae coBMeCTHMbiM 
c nerHOBUM aaroMO GaneM B Haaane 1990 x aaranoch. aro BbiGop Mewpy 3nenrpopii»rarenaMH rre 
peMehHoro a noctoaHHOto roKa oaOHaare/ibao c6anaacapoBanca 3neKrpopiiaratemi nepeMeaaoro 
iuaa B ocaoBHOM aMeior Go/ibuiyio MOUtaocrb, ho ipeGyior npeo6pa30BaHaa nocroBHaoro ro«a or aa- 
ayMyauropa e nepeMemibia, nHranutati tokom snearpopBiirarenb npororaiibi aneKTPtmeCHiu aam- 




wciOiinoK Hoiopue nonsM/iMCb « 2000 r, la oomobhom b flnomm), npMMeMMnn cmhioomhwd jiaara- 
tftu nepsMBHHoro roiia, <otb ipMpMa Honda ncnonu30Ban» OecuiorowiiiK Moroo-roMepenoo. )cra- 
houmb i*ro MetKAy PBMrareneM a rpaHCMMCCMOft Ha cbobm ' h 6 phahom aBTOMOOtuie Insight. pomea 
uiom AO cepuHMoru nporOBOpcrBa BonbUIMHCTBO coapeMemibix tnroBbix ABaraianefi nnpeMeMHoro 
io«a (jaftoiawi npa ManpBWemtM B npeaenax 70-120 B. mo imnnerca peaynbiaroM KoMnpouncca 
mowav poaMepaMii aneurpo/iaaraieno, ero Momnocibio h aneKipmwcHoB eeaonacHocrbio Ochob 
nan HBCTb cobpbmbmhux 3ne«ipoM06nne(i ai:nonb3yei opMoctyneHHatyio ipaHCMHcr.mo aa cam cno- 
coCmoctm rnroBoro anenipoaBHrarena paaBHBBTb MOHCMMyM npyraipero MOMema npa oaeab 
ice6onuuioi'i cKopocia. C nOMOiubio coapeMeMiiofi reKHonornn n npMHyflHTenbHoroo«/iawAe»a» anw- 
ipoABinaienH MOiyr o6ecneMMBaib oaeHb BUCOKOe coothouibhhb apynuuero momphis b Becy flan- 
raienb KOMnaKHM Zylec (BenMK06pnraHMS| coapaer Koynnun* mombht 60 H-M np« Bece Bcero 13 »r 
m aa/iamca pocraiOMHO KOMnaKinwM. aio6bi 6bdb cwoHmpoBaHHhiM npaKWecKa a ctyiwue xoneca 
rhaBHoe Memo a cobpbmbhhob cvicteMe ynpBBJiBHHfl aneKiponaaraienoi.w 3BHMMaei 
aneKipQHMKa, a ace coepeweHHbie aneHtpoABHratenn mb MMeor lAeTOtt. Ha 6onbUiMBCtBe 3iienr 
pOMOOwnen ceroAHB McnonbayelCB sneHTpOMHoe ynpaB/ieHae pBuraieraiMH. oCHOBaHiioe na bu 
coboaacTOTHOM npaMuane, Bosmowho 6onee coaepiueMHoa aiibrepMaiMBOH ciaHer BexropMoe 
ynpaBOBHHe. Horopoe 6wno npopeMOMcTpiipoBaHO boohckom $hpmoh Mitsubishi Ha cbpcm «oh 
uentyanbHOM aatoMoenne n KOTopbe o6ecneaHBaei ewe 6onbUiyx> 3tK>eKTOBHOcib, 

3.neKTpHaecKMe aBiOMo6wm morw 3H0H0MMTb anepraio nyreM peKynepaiutM (oi nat. recu¬ 
perator — chobs nonyaaioiUMii, B03BpamaiouiHft). 3ro Aociiiraercs nepeeopoM rsroBbtt anexrpo- 
ABHrareneH a pewMM reMeparopa, HTo6bi 3anacTH nacib khhbthhbckom SHeprnH, Hoiopan 
repBerca (nepe.OflHT b Tenno M pacceHBaercfl) bo bdemb TopMOWeHMB. flnn oSecnoMeimn 
3(pipemHBHOH peHynepauHH TpeSyeicn aneKrpoHHoe ynpaBneHHe, hto b more no3Bonaer 
cyiueciBBHHO vBenHMHib npo6er aneHipMHecKHx M ritepMAHbix aBTOMOSuneH. 

TamiM ofipaaoM. ceroAHB mowho CKB3arb. mto aKKyMynmopHbie 3neKip0MO6M/iM MMeior npaeo Ha 
«H3Hb. HO B ochobhom — b BMpe rexMonoowecKHX rpaHcnoprahU cpoAciB c He6onbuwMH npofie- 
raMH. 6onee nepcneKTHBHbiMH QBT0M06MfiflMM bbbbotcb 3ltanTpOMo6wiM na ronnHBHwx aneMeirax 
H rH6piiflHbie aaroMo6nnH. Koroobie BB/tBiorcB npoMewyto«MbiM 3BeHOM. noropoe Heo6xoflMMO npu 
nepexoae or tpapMUMOMHbtx aaioMoOtineP c ABC k TonnHBitb-apeMeHTHbiM HOHcrpyHUHBM. 


rHBPHAHblE ABT0M06MAH 


OHeBHAHbiM coocoSom npeoaoaeib orpaHHMBhHbiH 3anac xofla aHKyMynmopHux 3neHipono6H- 
neit HBrraeTCB HCnonbSOBanMe nefionbuioro ABC .« aaeKtRHHecKoro reHepaiopa A"B noA3ap»4K» 
a»KVMy/iBtopHbix 6arapeH bo Bpeuo panwemiB. PaBo'inH ofibew ABC Mower 6wib Bwepan na He- 
o6xoA»MOCtH nony'ieHHB cpenHen mouihocth. ipe6y«nueHCB 3BloM06nmo. a Me MancHMaubHOH. 
HyWHOH ABB ycKopeHMH. Opn 3 tom ABC 6 onbUiyio Macib BpeMeHH Mower pafiorarb e pewHMe 
•laHnyHuieH skomomhmhocth h iohchhhocth orpaeo>aauiHX raaoB (win flame na epeMA bwhaki 
HBT bCB). Abb ofiecneHeMHB Heo6xoAiiMoPi sijHjieKiHBHocTH pasroHa Mower oahobpbmbhho 
H cnonb30BarbCB SMeprHB err aMKyMymnopMbix Oarapeft h ABC. 

B aeiiciBHienbHocrH rHbPHflHbie aaTono6Mmi Moryt 6wib pa3fleneHbi mb pea Wiacca: nocneflo. 
BaremaiHH rH6pHA. b KotopoM bcb 3HeprHB nepeBoflMicB a aneurpHHBCTBO, h napaiueflbHuS Oiopwfl 
Ipvtc. 8,51 B KOTOPOM ABC COeAHHBBICB C BBflyUlHMH KO.neCaMM MGXaMHHeCHW HBpes ipaHCMHCEMIO, 
a noroK 3nempo3HeprHH nepeaaeicB napanneiibHO. tloCTe/WBarBnbHWM mn oaer HOHcrpyiiiopyaa- 
T0M06HBB ManbonbuiHH Bbifiop HOMnoHOBKH, noiobir HTO Bee coeAHHCMMB (3a HCKmcweHHBM npKBOAa 
or rBroaoro AOHraiena » aeflyuiMM KonecaMi — aneKWHOCHMe Haiwiuii rien Mower 6bm. paaMe- 
iubh B roo6oM uecie aeioMoSHna « c HaH6onbUiHM yflo6craob>. C APVoH ctopohm. npa napa/uien»- 
HOM TMne Mower Hcnoiib30Barbca 6onee namHM h ManoraeapHrMinS viempOflaMi snjnb B notneflo 
BaieauHOM rnOpHAB aneurpoABHraienb ponwon pa3B..BaTb nonHyio flonwymyo 8 ’ n BP" 10 " a " 
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Phc. 8.5 ABiOMo6nnb KOMnaMnn OaimlerChiysler BbinonneH no cxeMe napannenbHoro -™6- 
P"na-: 1 — flBC (uiecTHUHimHapoBbiH); 2 — aneurpoABnratenb N* 1; 3 — cuenneHMe; 4 — 3ne«- 
TpoflBMrarejib N) 2; 5 — aaroMaTHHecKaa Kopo6«a nepeaaa 


b napaaneabHOM ™6pnae oh Hymen ano oeecneaenHa TonbKO 30 % 3toh cmbu. [!<6pHAHbiA aaTOMO- 
6HBb BKmoiaet s ce6B ABMBtettb BHytpeHHero cropaHHB h aneKiponpHBoa Aim ornHManbHoro hc- 
nonb30BBHHB 3Heprnn. MexaHHHecttflfl aHepruB TopMOfHBHHB npeo6pa3yercfl B 3nehTpMHec«yio m Ha- 
xanpHaaeTCB a aHKyMynaropHOH 6arapee. flBC pa6oraer npn HanOonee aiWieKraBHbix caopoctax 
h Harpy3«a*. OmpMa Nissan npoAeMOHcrpapoBana 3 iot rH6pHAHbiii npHBOA b 1999 r. (pnc. 8.6). 

B TBH6HHBflOnrOTO BP6MGHH OlHOUieHHB K TH6pHAH0My aBTOMOStimO OnpeflenBUOCb CIOHMOCTblO npMMe- 
HBHHB BMBCtO OAHOH — flByX CH/lOBbIX VCiaHOBOKt flBC H 3/ieKrpOABHraTe/lfl, a 310 oana'iano. HTO I3K0H 
aBTOMoOHBb Bcetfla 6yAet aopowe, mbm ero KOHKypBHTU. CoBcew HeaaBiio npoBeaeHHuH aerajibHua 
ananH3 nosasan, mo rH6naAHbiH aBroMofiniib Mower 6biib KOHnype«rocnoco6Hbiw. Horfla 6onee bwco- 

«aa croiiMocrb KOMneHcapyerca nyauiBH skoho- 
MMHHOCTblO H HH3NHMH BPBpHbIMH Bbl6pOCaMH. KO- 
topwe aa/imoicfl pe3ynbraroM AeiiciBHa CMCieMbi 
ynpaBneHHB sHepmeA, 3aiuiioHaioiaeHca b ee r«6- 
hocth h cnoco6Hocni 3anacatb. pereHepapo- 
Bart h coxpaHBib saepraio, noropaa lepaettn 
b oCbNHblX flBC (PHC. 8.7). 3ra mobwo nogxOAw 
npHsenn h co3aaiiH>o iJiapuaMu Toyota h Honda 
rH6pHflHbix aatoMoSHneH uooene* Toyota Pnus 
h Insigttt LUaccH niepH/pioro aoroMo6w»t Toyota 
HV M4 BK/HOHasT b ce6a aaanmpoBaMHbiH Obhsm- 
HOBbia ciuioboh arperoi oObewoM 2,4 n. xoropbiA 
pacnoiiOMBH nonepe'lHO cnepena. Haaflonee oae- 
BHAHbIMH HOBlUSCTBaMM BBBBIOICa: CMOK1HPO- 
BaHHWH C3B0H aneHipOABiKatenb (c npHBOflOM Ha 
38AHHB HOfieca) h Oaiapea aHKyMy/iaiopoB, vcra- 
HoB/teHHaa awme, (lo yxaepwAOHHio 4 >mpmw 
Toyota, a 20031 aBToMo6Hiw Toyota Pnus MauaitH 
i iPMKOCHTo npHOwno liiHDMe ot MX npoaaiHH. 



Phc. 8.6. TMOpHAHblH OBIOMOGHJlb: 1 — CMH- 
XpOHHbH jneHTPOflBHraiOnb C noClOBHHUMM 
MarHHTaMH; 2 — npeo6pa30Baie/ib; 3 — hohho- 
naraesbiH attKyMyriBTOp: 4 — Bapaarop CVT; 
5 — 3ne»ipoflBMiaienb; 6 — cttenneiiHe: 
7 — ABHTlneilb 0618DE 
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Pmo. 8.7 LilaccH iH6|)MAHoro 0DroMo6nna 
Toyota HV-M4 




Pkc. 8.8. rH6pMAHhiH a8TOMo6Hnb Ford 


IH6pMflHei>i aB! 0 M 06 MAb Honda Insight npeflcraameT co6oh nerKoeoii 3BToM06nnb c AByxuecT 
HUM nv3oaoM Hyne a c rHOpMflKoA chjiobom ycTBHOBKoA. Ch/iobom yaen mnorpMoOBaH ran we. itaii 
n iia asinMofiane Toyota Pnus. c acnonbaoaaHaeM noMuenuHH Honda (IMA). Hcnonbayerea tpoxuii- 
I1HHAPOBKM. 12-nnanaHHNfi. OAHonnrpoauii ABaratenb c ane«rpoflBHrareneM re"dpaiopoM koto 
puh pacnonoMen Mewfly ABHraieneM h nmiicrynt'Hiaioii MexaMHH8CK0fl kopoCkom nepeflai. ABura 
ten,, aBTOMD6Hira Insight MMeet MoupiocTb 68 n. c. a MaacaMaubHUii npyimuiiP MOMBht 91 H-m npn 
4 800 mmh '. npn normoM ncnonb3oaaHHM aneurpoABHraienn MomHoerb a cpeAHeM noAHiiMaereo 
flu 76 n. c.. a MaHCiiMa/ibHUB HpyrnuiMTi MOMem yBenaHnaaerca AO 113 H-M Bcero npn 1 500 mhh 1 
no no«a3UBaei npenMyinecreo aneioROABnraiena. kotopum pa38Haaer MaKOiManbnue npyimune 
MOMbii’bi npn HM3HHX oOoporax. 3m uwppu yna3uaaiOT tanwe Ha to. mo aBTOMOfinnb Insight »ana- 
eics rnOpnAOM a MeHbUien cieneHn. mom Toyota Prius - flBC h areKipoaBHraieab ceanancnpoBaHu 
a 6o/iBtben cieneHn rn6pnA«uH aBT 0 M 06 nnb Insight oTBHiaercn oi Tex thSphahux 3 btomo6h 
neii noiopue AeMOHCtpnpOBanncb a KOHue 90-x rr. HOMnaHnoMn CilroSn m FIAT, n KawAuit M3 «o- 
iorux 6bin b Oonbuieii cieneHn aneinpoMoOvineM c HetSonbuiMM flBC n leHepaiopaMn. Kotopue 
saMC-Hnnn aMiiyMynaropu. Tlpn paapsweHMUx awiyMymnopax m ABMratene, paOoiaiomeM a Mano 
MOU.HOM pBWMMe. 3TH 3 BT 0 M 06 MnM MOTBH ABMraTbCB CO CHOPOCTblO He 60 hee 50 KM/'I. B T3MMX cay- 
saox flBC HCnoiibSOBanca TonsMO nan aaiOHOMHun mctohhmm sneKipnHecraa. yaemiinaaB B03MOW- 
noe paccTOBHMe or aapMKOK craHmin. B nacroamee BpeMn MHOrne aBrouoSnnbHbie KOMnaMHM 
(Volvo, Ford. FIAT. GMC n AP-I HMeiOT cbom onuTHue aapMaHiu r»6pMAHUX aBTOMo6nne» (rmc. 8.8). 


TOn/lMBHblE 3/lEMEHTbl 









W IMKMIM»C<1 non crppaHMM raaoB. pnn abmonMGMMq MexaMMaecKOfl paeona. AHKyMynBTophbie 
MT8PBW xpainit aneKiDMiSCKyw sHeprnio, npeoGpaooabiBan ee 3a'eM o XMMMMeciryio ampnno, 
uoronaa IIP" HeofixogMMOGTM women Cbm. npeofipaaoBaHa oSpaiHO b aneKipilsecuylo shop- 
him noieHunanbiio rorvmaHbie aneMoniw OHGHb 3#$eKiMBHbi. Ewe b 1824 r. ®paHuy3CHMM 
yiOHWfl Kapno poMaaan. mo uimnu cmaTwn-pacwMpenMa pBMraiena BMyipeHnero cropaHHd we 
MdiyT ofiecnennib Hflfl npeo6pa30BaHMB rennoBoii 3neprMM (BenwoiueiiCB XMMMHecHOH 3Hep- 
me* cropamuiero lonmiBa) a MexaMMsecKyio Bbiiue 50 %. TonnHBHbiii aneweHT hg hmggi pbm- 
myiUMKCP naciG" (no upaAHGii niepe. BMyrpw caMoro xogmchtb), m nosroMy omm hg nopHMHfliOTcn 
3aHOny KapHO. Ectgctbghho. ohii 6ypyr "Meib 6onbuiH«, neM 50 96, Knfl m oco6ghho 3<Migkthb- 
Hbi non uanbix Harpy3«a«. T3 hmm o6pa30M, aBTOMoOwi" c ronnaBHbiMH sneMemaMM roioau 
crarb (a ywe poKaaanM srol 6onee 3K0H0MMMHbiMM. hgm oBbiHnwe 3 biomo6miim a peaiibHwx yc- 
H0BHBX aBHWeHHB. 

TonmiBHbiH 3/icMGHr oOecneHiiaaer BbipaGoiHy snGKTptiHGCHoro TOKa nocTOBHHoro Hanpflme- 
hub. KOionuH nomer Hcno/ib3oaaibCB ann npnsopa a flenciBHO aneitrnopBHrarena. np"6opOB 
CHCTGMbi ocBGUiGMiiB ii ppyriix aneKtpociiciGM a aaroMoSnne. Hmgioicb HecKonbKO ninoa lon- 
miBHbix 3B6MGMI0B, paanMiaiowMxcs Hcnonb3yGMbiMM XHMHHecHitMM npouGcoaM". TonmiBHbie 
aneMemu o6bw»o lOiaccmtiHUMpytorcn no mny Mcnonb3yeMoro a hhx snemponaTa. kotorwm ohh 
iicnoBb3yiar. HGHoropbie ranbi lonniiBHbix aneMemoB flanfliorc.B nepcneKTMBHbiMM ana npHMGHe- 
hub ax a HaneciBC cmioawx ycTanosoH 3/iGKrpocTaHi(HM, a ppyrne Moryr Gbm» noneaHbi abb 
ManGHbKMx riopiaTHBHMX ycrpoHctB Mnw pan npHBoaa aeroM 06 nnevi. 

lUenoHHoi! tonmiBHbiH anewem — 3io opMM »3 caMbix nepabix pa3pa6oraHHbix anGxieHToa 
Ohm Hcno/tb3oaanMCb a kocmhhgchom nporpaMMe CU1A. HanMHaB c 1960-x rr. TaKMB tonniiBHbiG 
3BCMGHTbl OHGHb BOCnpHHMHHBbl II 3arpB3H6HMI0 M nOSTOMy OHH TpeGyrOI OHGHb HHCTOro BOPOPO- 
pa m HHcnopopa. KpoMe Toro, ohm OHGHb popor", m noaiOMy aror rMn TonnMBHoro apoMGHia, cko- 
pee ecGro. He Mapper uimpokoio npMMGHeMMB na aai 0 M 06 MPBX. 

Ton/iMBHbie sneMeHTu aa ocHOBe *oo4iorhom KHonoiw Moryr Hama npaMeneHMe a ctbumo- 
napHbix ycraHOBKax HeabicoMOM moiuhocim Ohm pa6otaiot npn poBonbHO bwcokoA reMnepatype 
m nouroMy ipe6vioi pnarenbiioro BpeMeHii pub caoero nporpeBa, hto raioiie penaei mx HesrMwre 
TiiaHhiMH pirn McnoiibaoaaHMB a aBioMoSunax, 

TseppooHMCHue TonmiBHbie anGMembi nyMiuB rtopxogBr pirn iipynHbix craUMOHapHbix reMepa- 
lopoe 3ne«Tpo3HGprMM, Hoiopwe Morn" 6m oOecneMnaaTb 3nenrpM‘iecTB0M 33B0PM huh nace 
iifHHbie nyHMTbi 3ror ran lomiMBHoro aneMema pa6oraer npa oHeHb bwcokhx reMneparypax 
(OKono 1000 “C| BmcoKaa paeonan leMneparypa coapaer onpepe/ieiiHbie npo6neMbi, ho, c ppy- 
r0M CTOPOHU. MMGGICB npeMMymeciBO — nap. npoH3BepeHiib>H lonnHaiimM 3 /igmghiou. Mower 
6wtb HanpaBPGH b Typ6"Hbi. mo6w BbipaGoTarb 6onbiuee Kommeciao aneKrpMHecrBa. B uenoM 
3io ynyHiuaer cyMMapuyio 34i®eHTHBMOCtb CMCieMbi 

OpHa "3 HaMOoxee Mnoroo6euiaioiuM> CMCteM — np0T0HH0-06MGHHbni MeMOpaMiibiii roniiMBHbiA 
anewem - nOMTS (PEMFC — Protone Exchange Membrane Fuel Cell) B iiacioauiMft MoueHr arol 
run ronniiBHoro aneMema aanBcrcB H3M6onee nepcneKTMBHbiM. noCMOnbKy oh Momer npMBOflMTb 
a pBMWeMMe aBioMo6Mmi. aarofiyobi m ppyrae rpaiicnoptHbie opepcraa. 

B ronmiBiihix arieMOHrax npMMeHnercfl 3/ieHTpoxMMMHGCHHM ripouecc coepMHeHMB aouo 
pops c MMcnopopoM, nonyHaeMWM mo Boapyxa. Kan m a aKKyMy/iBTopHbix Oarapenx. a ronpMB- 
Hbix aneMenrax ncnoribavrarcB anempopbi Ireepabie 3neKTpviiecHiie npoaopHMHMi HaxoafluiM- 
ecB B onemporiMTe lanenTpMHec.KM npoBogHMan cpepai, Korpa a HOHiaKi c orpMuare/ibHbiM 
aneHTOopOM taHopoH) bxopbi Moneuynbi aopopopa. nocnepHMe pa3penBiorcB Ha nporoHbi 
m 3neHTpoHbi. nporoHbi npoxopar iepe3 npoiOHiio-o6Meiiiiyio MGM6paHy rnOM) «a nonowM- 
renoMbiii aneMipop (iraropl ronnuaMoro aneiieHia. npoM3aopfl anempM'iecrBO. npoiicxopMT 
xMMMHecKoe coepMHUHMe MoneKyn aopopopa h HHcnopopa c o6pa3oaaMMeM oopw, «an no- 
GoHHoro npopyMta 3roM peaKUMii. EpMHcrneHHbift bmp Bbi6pocoa or ronnaBiroro 3neMenTa — 
aopBHOi) nap (pMc. 8.9). 


3nei<IpMMlKT90, npoM3BOAeMM0a toruiHSHU 
Ml- rwMumaMH. Mowet ntnnm.tniBiiihcn a sne«- 
ipa-iQCKoa rpaHCMiiccm- aoioMofiMmi (cocrom 
«3 npeoOpasoBaiemi aneinpojMeprMM a acHH- 
xpoHHoro aBaraieno nopeMetiMOro roKal Ann no 
ny'ienmi ue.vaMHMecKod sHopraa Ann opnaona 
a »MW»c aBrDMoOiinn. Paflora npeo6paaoaa- 
icnn pneHTpoaHepraa aanmo-iaeicn a npeo6pa 
MBat-Ma noctonHHOro 3neKTpMnecKoro ro«a, 
npOM3BefleMH0r0 TonnMBHbiMM sneMOHraMM, 
a nepoMOHHhiS ton, aa hoiopom paPoraer mro 
sum ara-HTpofl8Hraienb ipaHcnopinoro cpeaciBa. 

npoioMHo o6MeHHan MeM6pa«a renmis 
Horo aneMema (PEMFCI ncnonbayei oflMy M3 
caMbi* npocreix peawtHi) mo6oro TonnnaHoro 
aneMeHia (phc. 8.10). 

CHanana paccMOipMM. «a« ycipofiH Ton- 
iimbhuA aneuoMi. 

Ahoa. oipauaienbHbiM nomoc top/imbhoh nneiV 
mm (pmc. 8.11). nposoAHi aneKTpOHbi. Koiopwe 
0CB060mAeHbi or boaopoahwx Mone«yn. HTOfibi 
ohm mottim Mcnonb30Baibcn bo BHeuiHOM snen- 
TpMHecnoM MOHtype memo. flnn aroro b HeM rpa- 
BMpyioiCT Hananbi. pacnpeAennouiMe boaopoa 
pasMOMepHO no seen noaepxHociM «aranM3a- 
ropa. Karon InonoiKHienbHbiM nomoc ronnHB- 
mom a-ieoHM) MMeei rpaBMpoBaHHbie KaHanw. 
KOTopwe pacnpeaemiiOT kmcoopoa no noBepx- 
hocim MaranM3aiopa. Oh rawne npoBOAm aneK- 
rpoHb- H33aA ot BHeuiHero KOHrypa (uenn) 
ao KaTanB3aropa, rpe ohm MoryT coeAMHMibcn 

C BOAOPOAHWMM MOHaMM M HMCHOpOAOM C 06 pa- 
30B3HMBM BOAbl. 3neMTpO/IMl — npOTOHHO- 

oOMeHHaB MeM6paHa. 3ro ocoGwA MarepMan, 
noxoWMM iia o6w“HbiM nnaciMK, ho o6naAa- 
muiMH cnocoSMocibio nponycHaib nonomarenb- 
ho 3apnweM>ibie momw m enoKHpoBan. npoxoA 
sneKipoHoa. 

Karami3aTop — cnem-ann-biM MarepMan. 
kotopwm o6nerHae> peaHuM-o mowav KHcno- 
poAOM m aoAOPOAOM KaTanM3arop o6uhho 
H aroraBnMBaercn M3 nnaiMMOaoro nopouiKa. 
HaHeceMHoro oneHb tohhmm cnoeM Ha vrnepo- 
AMCTyKi SyMary nnn TuaHb. Kara/iMaarop Aon- 
mOM 6bHb uiepoxoBBTWM m nopMctbiM. Ann Toro 
Hio6bi era noaepXHOCTb Morna MaKCMManbHO 
conpMHacarbcn c boaopoaom m hmchopoaom. 
noMputaa nnaiMHOM ctopona naianM3aiopa 
naxoAMicn nepeA npoTOHMO-oOMUHHOM Mew6pa 
MOM mOM). 



2Hj=> 4H*+4e 

Co • nwfHHiu * nmutta: 


0 2 + 4H + + 4e => 2H,0 

Pmc. 8.9 Xmmmhockho npopeccbi a xonnMB- 
HOM aneMeHte 



Pmc. 8.10. CxeMa ycTpoMctBa roiuiMBHoro 

3nOMeHTa C npOTOHHO- 06 MOHHOM M8M6pa- 
hom: 1 — anoA. 2 — npotoiiHO-oSMenHan 
wex-opaHa (PEM): 3 — KaTanM3aiop mpac- 
Hbiil): 4—«ai0A 


Pmc 8.11 OiAenbKan BHeMKa tonoMBMoro 
anoMBHTa 
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fisooflpaaww# aopopoa (Hj) noflflcrco a TonnaoirwA pnoMeat noa AaaneaaeM co cTopoaw 
anoaa, MorflB Moneayna H ; . oxoaiir a homtbkt c nnaTnaoa aa aaranaaarope. OHa paananMTM aa 
aaeaacm.aaa aoan(H *)m aaaanearpoaa If ) 3/iearpoabi npoBOARrcn aepeaaaoa, rpeoaa npo- 
•anor icp« BHeiuHMrt hohivp meat.), awnomms none3ayio padory (aanpaMep. npaeofla a aaftcr- 
bhc sneaiponBararenbl m aosapauiarorco co cropoHbi Kaioaa tonnaeaoro anoMeara 

Tom opeMOHeM co ctopoaw aatoaa ronnMBHoro aneMcaia raaao6pa3MbiA aacnopoa (0 2 ) npo 
aaani.aaerco iepe3 HaianHiaiop. rao om ipopMapyeT aBa aroMa aacnonoaa. Ha»au« m 3 arax are 
mob MMeei runbiibii* otpiniaTenbHwa 3apna. "oropwn odecneaaeaer npiiinwaHae aayx hohob H‘ 
aopes MeMCpaHy rac ohm otrbenxHmarca c aiOMOM K«cnopoaa a aayMR snearpoHaMa aa bhouj. 
aero aoarypa (uena) c odpasoaaaaeM Moneay/ibi boaw (HjO). 

3ia peaKuao a oiaenbHOM TonnaBHoM aneMeHie npoiraaoaat MowaocTb npa6rm3Mrenbao 
0.' Be Mto 6 u noaaoTb Mouiaoctb ao TpedyeMoro ypoBan, aeo6xoAMMo odbeaaaHTb MMoro or 
aeabHux tonnMBHbix 3neMemoa. xroObi cipopMapoBarb darapeio Ton/maabix 3neMearoa 

Tonmianbic sneMembi aa oCHoae nOM padoiaau npa omocaTenbao aaaaoA reMnaparype 
(OKono BO "Cl, a 310 o3aaHaeT, hto ohh Moryr 6biib Bbicrpo aarpetbi ao padoaeli leMnepaiypbi m hb 
' pe6yoi aoporax cncreM owiamaeaaB. nocroBHHoe cosepuieacTBOBaaae rexaonorvift a MarepaanoB, 
iicnonb3yeMwx a sthx sneMearax, noaBonana npa6na3«tb ax Mopaocrb a ypoaaio, aoraa daiapen 
iaaax lonaaaabix sneMearoa. 3aaaMaa>waq aedonbuiym aacn. darawaaaa aaroMo6Mnn. Mower 
oOecneiaib saepraio. aeofixoaaMyio Ann npaaoaa aBroModann. 

Ha npoiaweaaa nocneaaax net 6onhUinaer- 
ao m 3 aeayuiax MHpoawx npoaaaoaaTeaea aaio- 
M 06 anea (DaimlerChrysler, GM. Ford, Honda, 
Toyola a ap.) aaBecrapyrar donbiuae cpeflCTBa 
a pa3pa6oTKy aoHcrpyauafi aaioModanea, ac- 
nonbayiouiax Tonnaaabie 3neMeaTbi. K 1999 r. 
Maorae M3 npoa30oaaTeneH aaTOMOdanea npo- 
fleMOacrpapoBaaa aaroModana aa TonnaaHbix 
3aeMearax c yaosneiBoparenbabiMa Mouiaocr- 
HbiMa a a»«aMMHec«aMa xapaaiepacraKaMM. xo- 
rq ohb HMena noBonbao Bbicoayio ctoanocib. 
CoaepuieaciBOBaaae aoacrpyauaa iaaax aaro- 
Modanea npoHCXoaai oaeab aareHCHBHO. 

KoMnaaaq DaimlerChrysler b 1994 r. anep 
Bwe npeaciaeana MaapoaBiodyc NECAR I aa 
TonnaaabW sneMearax, a aoropoM ocraBanocb 
Mecxo TOflbHO aaa sonareaa a ace ocraribaoe 
npocipaaciBO 3aaaMan saonepaMearanbahiA 
canoaoA yaen. flpyroa aatoModanb NECAR V 
aaroioBnea aa 6a3e aBroMo6ano Mercedes- 
Bear Aanacca, npaaeM bcb canoBaq ycraaoaaa 
BMecre c roniiHBHblMH sneMearaMM pacnono- 
areaa noa noaoM aaroModKno |pac. 8.12), 

Taaoe aoMCTpyamaaoe peuieaae /raer 303 
MoaiMocib pa3MecTar B a canaae aaroMoeann ae- 
tbipex naccaaoipoa a daraac 3necb b aaaeciBe ton- 
aaBa naa aeTOMOdann acnonb3yetca ae Boaopofl, 
a Meiaaon Meraaon c noMOuibio pectopMerra |>cr- 
poacisa, nepepadarbiaaioiaero Meraaon a aoflo- 
»on) npeodpa3yeico a Boaopxw. aeodxoaaMMil aw 
nmaaaa ipraiHBaoro 3neMeara McnontoOBaHae 



Pac- 8-12 AaiOM06anb aa TonnaaHbix one- 
MeHTax npoMaaoACiBa DaimlerChrysler aa- 
roToanea aa 6aae Mercedes A-anacca, ac- 
honb3yei canoaya) ycraHOBKy, pacnono- 
Hieaayto non nonoM aBTOModanq 



Pac 8.13 ABTOMo6anb Honda FCX acnom*- 
ayei Ann AaameaaB aneaxpaaecayio aaep- 
iHa>. nonyaaeMyu c noMouibra lonnaBHua 
3neMearoa 
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Pile. 8.14 KomienTyanbHbiii aBTOMo6wib Hy Wire KOMnaumi General Motors HMeer ch/io- 
ayio ycTaHOBKy iia ronnHBHbix sneMeHtax 


pc<|iopMeoa Ha 6opry aBtoMo6Hmi aaer bosmow- 
HOCtb ncnonb30Barb a Ha'iecrse ronmiBa npaimi- 
Meow no 6bie ymenoaopoabi. mto no3aonner sa- 
npaanuTb aeroMOGiiHb na ronnWBHbix 3neMeHra». 

Hcnonb3yn HMeiomyiocfl ceib aanpaBOK. Teopeni- 
secKM TonnnBHue aneuemu ne npon3BoanT iiHHe- 
ro. Kpowe 3nenrpnMecrBa h boam. ripeoSpaaoBa- 
M«e ronmiBa (6eH3MHa mu MeTanonal b Boaopoa, 

HeoPxopiiMbiH ana ronmiBHoro 3/ieMema. He- 
cKo/ibKo cHiiwaei SKonorwiecKyio npHBneKBtenb- 
HocTb raxoro aaT 0 M 06 itns. AabiepMawBa aaxmo- 
saeren b ncnonb30BaHHn b aaroMo6nne ewaroro 
hpm otwweHHoro aoaopofla, ho b 3tom cnysae 3a- 
npaBKa aBioMo6naii HeHaaonb«oyflo6Ha. ii. xoni 
B HeKOTOpblX cipaHax (CUIA, flnOMHB, lePMaHHfl) 
vme cviueciByior BoflopoflHbie 3anpaBKn, mx obho 
HB aoctaTOMHO ana umpOKOro pacnpocTpaHeHHB 
BoaopoflHbix aBroMOOiuieii. Pano mu no3aHo na- 
ciynnr MOMem. xoraa 6 bh3mh cibkst osenb aopo- 
ritM. a ocHPBHwe 3anacsi Hedmi iicaepnaiorca. 

KpoMe roro. Hcnonb30B3HMe 6eH3HKa Mano no- 
Mtntier b peiuemw npoSneMbi c BbiOpocaMH C0 2 . 

Hcnonb3oBaHne aoflopoaa Mower caenatb ciicre- 
My Ha rorowBHbP sneMBHtax ropa3flo npouie. ho 
noipeGyer peuieHim orpoMMbix npc&ieM a cbb3h 
r. xpaHBHMeM tonimaa. ero nepepa'iH h paenpeae- 
neHHB. a rawxe BwnonHBHHii ctpoimx Mep no 6e30- 
nacHOcm. 

KOMnaHMB Honda, noiopas aaHHMaetco ton- 
nHBHbiMH aneMeHtBMK c 1989 r., M3roTOBnna 
b 2003 r. nefioiibUiyio napinio aBTOMOGunep 
Honda FCX-V4 c nporoHHO-o6MeHHbiMii ronmiB- 
humm jneMBHtaMH MexiSpaHHoro rwna 4 >hpmw 
Ballard. 3 im ronmiBHbie snoMeurbi BbipaOaTbiBaot 78 kBt snempHnecKOH molihoctm. a ana npuBO- 
aa Beayuwx nonet HcnomeiyioTCo rnroBbie aneKTpcaBuraremi MOWHOCtb® 60 hBt h c wyMUMM mo 
M eHioM 272 H-m. AsTOMoeanb Ha ronnHBHbix aneMenrax. no cpaaHeiw® o aBtoMoSuneM rpaaniiii- 
OHHOH cxeMbi, HMeer Maccy npHMepHO Ha 40 % Meiibuiy®. no o6ecneMMBaoT eMy ormviHyw Ammb 
MMKy, a 3anac ewaroro Boaopoaa aaet B03M0wHocTb npofiera ao 355 km, 
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Pmc 8.16 KounaHMB BMW coBMecmo c 4>Mp- 
mom Magna Steyer pa3pa6orana KOHCTpyK- 
ttMio *6e3onacHoro. TonaHBHoro 6a«a Ann 
ormmeHHoro eoaopoaa: 1 — aanpaaonHoe 
ycipcwciBo. 2 — MapywMbiM San; 3 — onopbi; 
a - flaiiHK vpobhb; 5 — bhvtpchhhh 6a«; 
6 — aanpaaoMMan nnHMn; 7 — MaonmtHR h BaKy- 
yM, 8 - narpeBaiem.. 9 — HpenenmaB Kopo6na 



Phc. 8.17. McnanaHHii Ha 6e3onacHocTb au 
TOMo6t*an BMW 750 hL no cyutecTByioigMM 
MeiOflHKOM nofliBepflHnM 6e3onacHOCTb hc- 
noabaoBaHHR TonaHBHoro 6aKa c mhakhm 
BOAOPOgOM 



Phc 8.18. BMW 750 111 — nepabiH B MHpc 
cepHHHbiH aeroMo6Mnb c lonnMBHWM ano- 
MeHTOM bmbcto aHHyMynnTopHoM 6aiapeH 


AsioMoOn/ib Honda PCX— nepewg a MnpeaB 
lOMoOvtnb Ha TDnnnBMbiK 3neMeHrax. notopwa 
nporuen locyflapcTaeMHyo cepTHgiHHaumo 
B CIUA Aai0M06nnb cepiH^MunpoBaH no Hpp- 
MaM ZEV — Zero emission Vehicle (aaroMo 
6H/ib c HyneabiM 3arpti3HeHHeM). KOMnaHHB 
Honda He coenpaercs nerna npogaeatb stm aB 
TOMofinnH. a nepeflaer nopnAra 30 bbiomoOh- 
neg b nH3Hnr a uit. KamigiopHHn h r. Tokho, rge 
V»e cymeciByei MHippacipyHiypa boaopoahmx 
3anpaB0K. 

6oabUine HCcnefloBaHH» no p83pa6o»<e h co- 
3A3HHKJ aBTPMo6nneg Ha TommBHbH 3neMe«ra> 
npoBOAHi KOMnaHHB General Motors (pmc. 8.141 
npn coaaaHHH KOHuenryanbHoro aaroMooumi 
GM Hy Wire 6bino nonyneHO 26 nareHroa. 

OcHOBy aaT0M06nnn cociaamiei rtiyHiiggo- 
Hanbnaa nnantropMa (rhc. 8.15) to/iuihmoh 
150 mm. BnyrpH nnarcliopMbi pacnonaraiorcs 
SannoHbi ana Bogopoga. cHnoBan ytrraMOBKa 
Ha Ton/tMBHwx sneMBHiax M cucteMbi ynpaBne- 
hhr aBTOMOOunn. Hcnorib3yiouiHe Hoeeguine 

TexHOnorHH arreKTpoHHoro ynpaaneggR no 
npoBoaaM. lllaccH aBTOMoOirna Hy Wire npeg- 
ctaBnaer coOog nnanpopMy HeOonbiuog ton- 
UlMHbl, B KOTOpOg 3aHni0HeHbl Bee OCMOBHbie 
sneMeHtbi KOMcrpymtHH aa!0M06Hmr: 6amio- 
Hbr ana Bogopoga. ronnHBHbie 3neMeHTbi. a* 
HyMynsnopw. aneKipogBuraremi m CHCTeMbi 
ynpaaneHMn, Tenon nogxog « HOHCtpyHUMg ga- 
ai BoaMoHtiocTb b npoitecce aiionnyarapHii 
MeHtrTb wyaoBbi asroMoOHnn 

KoMnamiH raKHte npoBogHT HcnwTaHHfl 
onwmbix aBtoMo6MneH Opel na Ton/maKbix 
3/ieMBHTax H npoeKUipyeT 30eon no npoH3- 
BoaciBy ronriMBHbix aneMewioB. 

npoOnewe Hcnonb30BaMHR aogopoga B «a- 
HectBe ronnHea ana aBioMo6nneii ygemieT mhoio 
BHMM3HMR HOMnaHHS BMW. COBMeCIHO C <t>MP- 
moh Magna Steyer, H3BeciHO» cbohmh pa60Ta- 
mh no HcnoribSoeaHHio cmumeHHoro aogopoga 
B HOCMH'iecKH* MCcnegoBaHnnx. BMW pa3pa«0- 
rana TorvmaHwg 6 bh gnn orwweHHoro aogopoga. 
Koropwg Mower .icnonbaosarbcri na 3Biomo6h- 
rmx (pmc. 8.16), 

KoMnainm npoBena cepnio McnsttaHMi'r Ha 6e 
aonacHOctb KOHCtpyiumM no ctangapTHbiM Meto 
AMKBM H nogiBepgHiia se nageiKHOoib |p« 8.17), 

B ceMTSdpe 2002 r. Ha aarocartoHe ao OpaMKrgyp 
Te-Ha-Mafine irepManns) Own noHa3an astoMO 
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Phc 8.19 TonnHBHbiA snoMeHi obtomo6m7h. BMW 750 hL Me npeoocxoaHt pa3MepauK 
o6mmhuA ciiMMMono-KMcnoTMbiM aHKymynitiop 



Pmc. 8.20. 3anpaBKa aoaopoaoM obtomo6m- 
nn BMW npoM3BOAtrrca po6otoM, BOOMTO/ib 
mb yMacTayei b aroM npouecce 


onnb Mini Cooper Hydrogen, noTopbiii Mcnonb3yeT 
a HaieciBe rorumaa ortnweHHbiM Boaopoa TonnuB- 
ii-.li' ear. 3ioro aBioMo6Mnn 3aMMMaet ra«oe me 
r-reco. rrarr m oOwiMbiM 6en306a«. Boaopoa a 3TOM 
aarOMOSnne ncnonbjyercB ire flan TonnMBMbix 
3ne«eir roe, a a KanecTae raruiMBa ana flBC. 

8 2003 r rJnrpMa BMW o6bBBMna 0 Bbinyc- 
«c- nepBoro cepadMoro aaiOMOfiirnn c tontiMB- 
Hb)M aneMertioM BMW 750 hL (pmc. 8,18). Ba- 

raperr TonmiBMbix aneMeHToa Hcr.onb3yeTCii 
BMecro ipaflMunoHHoro aitKyMyrmropa. 

3ior a6iOMo6Mnb Mweei 12-uMnnHapoabiii 
PBMrarerrb BriytpeMMero croparmn. pafioiato- 
uivim Ha aoaopoae. a TonaMBHb.fi aneMBHi cny- 
mnr anbiepHatiiBOM o6whhomv anKyMynnropy, o6ecneiMBan B03M0«M0CTb pa6oibi «oira»UHOHe 
pa m apyrux notpe6menefi anernpoaHeprMM npn aaMienbHbix ciOBMKax aBTOMoSanB c nepa6ora- 
IOU1MM ABnrareneM (puc. 8.19). 

3ra me ipMpMa BMW pa3pa6orana ranwe po60TM3.ipoBaMHbie 3anpaBOHHbie KonOHMM koto- 
pbie o6ecneHMaaiOT Sbrcrpylo M SeaonacHyw 3anpaBKy aBT 0 M 06 meM cwMmeHMbrM boadpoAom 

(Pmc. 8.20). 

nonaneMMe a nocneflHHe roflbi 6onbUioro MOPM-reciBa pa3pa6oroH, HanpaaneHMUX Ha co3- 
aamre aaTOMo6MneM. McnonbayiouiMX a/ibTepHaTMBHbie BMflbi tonriMaa h anbTepMatMBMbie cm- 
rroaore ycranoBKir cBMfleienbcrayeT o tom, mto flBMraTem BHytpeHMero cropaHHB. Moropwe 
aoMMMMpoBanH aa aai0M06HnHX b TeieHMe npourefluiBro ccoaeiMn. a wnue komuob yciynBT 
nopory Oortee hmctum Ohononr-recMM. arpmeKTMBMbiM H 6ecuryMHbiM MOHCtpyKiiMBM. Hx uimpo- 
«oe pacnpocTpaneHMe -a aaHHb.fi mombht cflepm..BaeTCB He tbxhmhbcmmmm, a. CHopee. 3KOH0- 
MMHeCHMMM M COmiai.bMb.MM np06r.0MaMM flmr MX UIMpOKOro npHMfiHSHMB ..eoS.oanMO C03- 
qatb onpeaeaeHMyro M.irDpacTpyKTypy no pa3BMT.no npoM3Boacrea anbTepHaTHBHHX Bwaoe 
ronriMBa coaaaHMio M pacnpocrpaHeM.no MOBbrx 3anpaaoHMb.x rranuMM n no npeoaoaeHMio prraa 
ncnxonorMMecMMx fiapbepoe Honor.bSOBBMMe eoaopoaa a Manecree aa.oMoOMnbMoro .onnHsa 
no T pe6yeT peraeiiMO aonpocoa xpaHSHH*. aoc.aBMM m pacnpeaenenMn. c i.pMHHTMeM cepbeJMmx 
Mep OeaonacHociM. 

TeopBTMMBCHM aonopoa aocryneH a MeorpaimneHMOM kotmhcctbc MO ero npoH380flCToo 
nonnutcn eecbMa aneproeMKHM, KpoMe roro. aa» nepeaoaa aB.OMoOMne.r r.a paBoiy kb BOOT- 
POAHOM TonrtHBe hoo6xoa>*mo npoH3Bec.M aaa 6onhUinx MSMeHei.MB c.icreMb. nHTBBHB ca-ram. 
nepeBecTM ee paOory c 6eM3HMa ..a MeiaHOn. a aaiOM, a lenenMe Meboioporo speMOH.. n aa bo- 
Aopnn DpOMaei eme rreKOTopoe BpeMfl nepea TeM Mart 3 tot Bonpoo flyaei peraeM. 
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nPOBHEMbl yiM/IM3Al|MM CTAPbIX ABT0M06M/1EM 


Beoyui»e aBioMofinnwiwe crpaHw HecnoflbKO aecRTwnerxf) tOMy Haaaa cronmynxcb c npo6neuo« 
ynimi 334x11 crapwx aai0M06une». MaiiouieHHWx aanaCHWX Maorep x orpaOoraHiiwx aacnnyaiaux- 
ohhwx mxAHOcrefl. HpoftneMa nocTOBHHO o6ompnercn, nocKonbKy Hoaiwecrao cniicweaeMwx 
aaioMoOnneii yseniiHiieaercB. 3ro cenaano c nonmnNOP aBioMo6n/iecrpoiitenbiiwx iJmpM. na- 
iipaBneHHOP do KOHKypeHTHbix coofipameHmi) Ha CHxweHHe cpokob nocTanoBKH na npox3BoactBO 
hobwx 3Bi0M06xneP, hto npoaounpyei noTpe6MTenn name (xamawe 3-5 net I nouynatb hobwP 
aBiOMo6nnt. H. cneAOBarenbHO. npoflaeaib anx coaaarb Ha ytM/iH3auHio crapwP 
Harpyana na OHpyiKawmyio cpeay or Maccw cnxcaHHWx a8T0M06xneP aaciaanna aBtoMo6xnb- 
huh Miip paapatSorarb KOHueminio •wMSHeKHoro uxxna- aBtoMo6xnn (The Total Life Cycle — TlCl. 
OcHOBnao linen aaHHon KOHuenuxx — oOecne-iiirb MaKcxManbHO Bo3M0*Hoe nosiopHoe xc- 
nonbaoBaHiie aeranex. MarepHanoe crapbix aaroMoSHnex (Recycling), hto paccMarpiiaaerCB kbh 
ao3MOWHoe: 

— noBTopnoe iicnojibSOBaHMe nacnt aeraneii h y3nOB aaroMoSanq: 

— iicnonb30BaHiie Marepnanoe ctaporo 3BT0Mo6xnn nocne xaMenbieHxn h o6pa6ormi ann no- 
nytBHxn hobwx HOHcrpyKUHOHHbix Marepnanoa (nanpimep. nepennaBKa MeTannos); 

— nony-ieHxe TennoBoP 3HepriiM 3a cxer OKxraHxn HeHOropwx aneMetrroa creporo aeroMo6nnn. 
B Hactomuee apewn onono 75 96 Maccw esponePcmix aaTOMofSxneP BbinycHa nocne 1987 r. 

npuroano ann noBropnoro iicnonbsoBaHxn Ho 25 % Maccw xamaoro ciaporo aBTOMoSxnn nona- 
naet Ha ceanxy. mo HenpueMncMo nan c aHonornnecKoP. ran x c 3hohomhhcchoh tohkh 3peHHB. 
Ann yMeHbuiBHHn atop aomi crpanw EBponexcuoro coo6utecrBa (EC) npxHnnx uenbiP pna HopMa- 
niSHbix aoiiyMemoB (eBponexcKxe xopMbi, axpexTHBa EC). nanpaaneHHbix Ha peanH3auHio kom- 
nne«ca MeponpMnriiP, Horopbie no3aonnr noBropno pcnonbaosarb no 95 96 Maccw aorOMOfiHnn. 
Oaho H3 aawHePuinx HanpaBneHmi aannoii nporpaMMbi — co3aaHHe HOHctpyKipiP hobwx aaro- 
MoBxneP. opHt-HtHpoBaHHwx Ha nocneayioiuyio yriinH3a4Hio. 3ro Mower 6wtb ofiecneneHO tpeuq 
nyrriMM: 

— paapaeotHB KOHCtpyKUHp neraneP, npnroaHwx ann noBiopHoro ncnonb30BaHnn; 

— HCnonb30Bai(Me MarepxanoB. npHroaHbix ann noBTOpHoro Hcnonb30BaHxn; 

— Hcnonb30BaH«e a MOHcTpyrnimi hobwx aaroMo6nneP neraneP. nonyneHHwx npw nepepaOoTKe 
crapwx. 

B cbuh c 3 thm aBTOMoexnecTpoMtenbMwe HOMnaHHM Hcnonbayior a KoiicTpyKpxx hobwx aBiOMO- 
Pune* nerKona3beMHwe coeaHHemm (ann cxxweHxn 3arpat Ha pa36opnyl. npoeimipyiOT aoTanp 
no npHHuiiny -oaHa aera/ib — oann MarepHaA*. ctapaiotcn pa3yMHO orpaHXMHTb iionMiecrBO Ma- 
repnanoa a obhom asroMo6Mne. ncunKmaior H3 KOHcroynuHii ocofio speaxwe Marepxanw (cbh- 
Heapryrb. «aa«iiP X r. a.). 

Ann o6nerieHxn paaeopxx aBT0M06xneP x coprxpoBXX neraneP c 2000 r. a EC BBeaexa eax- 
Han MapHxpoBHa aeranex hobwx asroMoSxneP. a 3aBoabi H3roroBxrenx o6n33Hw ann namaoP 
BwnycxaeMOH Moaenx aBTOMOfixnn pa3pa6arwBatb HHapvHuxx noero pa36op«eann nocneayraweP 
nepepaPorKM. 








■ General Motors ■ Toyota □ Ford 

□ Volkswagen ■ DymlerChrysler □ Renault 

■ PSA □ Honda ■ Hyundal/Kia 

H FIAT □ Suzuki □ Mitsubishi 

■ Nissan ■ BMW ■ flpomie 
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’hc. 2.45. ycTpoiicTBO Hepa36opHoro (a) 
i pa36opHoro (6) no/iHonoTOHHoro o6i>eiviHo- 
iAcop6Mpytouiero MacsiflHoro <t>M/ibTpa: 

. — Kopnyc; 2 — lUTopa (ctw/ibTpyiomMM 3/ie- 
/ieHT); 3 — nepenycKHO* KnanaH; 4 — npoTM- 
JOApeHawHbiPi K/ianaH; 5 — npoTHBOc/iMBHofi 
tnanan; 6 — nyTb Mac/ia npn OTKpbiTKin nepe- 
lycKHoro K/ianaHa; 7 — K3Ha/i c/iMBa Mac/ia 
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npefluc/ioBue 

Ha CORpPMPHHOM pbIHKe aBTOM 06 MfieM Mbl BMflMM OrpOMHOe KO/lMMeCTBO MOfleneH. KOTOpbie OT- 
DMHaiOTCB HaaHaMeHMBM, rexMMMecKMMM xapaKTepMCTMKBMM, ueHOM M T. fl. OAHa M3 npMHMH aroro 
MMorooOpaaMfl - mecTKafl KOHKypeHUMH MewAy (J)MpMaMM-M3r0T0BMTe/iflMM aBT 0 M 06 M/ieM, Ann 
upMBneHeHMH noTeHUManbHbix noKynaieneM npoM3BOAMTenM aBT 0 M 06 M/ieM CTpeMBTCfl npeAno 
WMT b upoAyKLtMio. MaKCMManbHO yAoeneTBopmomyio 3anpocw oTAe/ibHbix rpyrm noTpeSMTeneM. 
a TBKwe conpaTMib BpeMB pa3pa60TKM HOBbix MOAeneM, b KOHCTpyKUMio KOTopbix 3anomeHbi Han- 
6o/iee nepeAOBbie TexHMsecKMe peweHMn. DpM 3 tom coBepmeHCTBOBaHMe coapeMeHHbix aBTOMO- 
GmieM npoMexoAMT no oGiamm 3a«0HaM, onpeAenaeMbiM 3 kohommh6Ckmmm. 3KO/iorMHecKMMM 
M COMManbHblMM npMHMHaMM. 

ABTOpbl KHMTM, COTPyAHMKM Ka<J>eAPbl aBT 0 M 06 M/ieM MOCKOBCKOfO aBTOMOGMAbHO-AOpOWHOrO 
MHCTHTyra (rocyAapctBeHHoro TexHMnecKoro yHMBepcMTeia — MAflU-ITy), npoee/iM aHa/iM3 koh 
dpyKUMM coBpeMeHHbix aBT 0 M 06 MneM. flaHa mx KnaccM<J>MKauMfl, c<t>opMy/iMpoBaHbi TpeGoBaHMB 
k aeT 0 M 06 MnBM m mx y3/iaM, Ha npMMepe KOHKpeTHbix o6pa3UOB paccMOTpeHbi npeMMymecTBa m 
HeAOCTaTKM HaM6o/iee nonynnpHbiXTexHMHecKMX peweHMM. 

KHMra coAepwMT npaTKyio mctopmio nocraflHHO coBepweHCTByiomeMCfl KOHCTpywnMM aBTOMO- 
6m/ib m nyTM ee AanbHeiiwero pa3BMTMH. 

KHMra BB/ineTCB yseGHbiM noco6MeM Ann ctyachtob TexHMnecKMX cnepManbHOCTeM 3 btomo- 
OMflbHblX BV30B npM M3yHeHMM Kypca -OCHOBbl KOHCTpyKUMM aBT 0 M 06 M/lB“ — HananbHoro 3Tana 
npoc^eccMOHanbHOM noAroTOBKM. Mower Mcno/ib30BaTbcn Ann wypca «TexHMKa TpaHcnopTa* b paMKax 
o6yMeHMfl 3HOHOMMCTOB m MeHeAwepoB aBTOMo6M/ibHoro npo4>Hn« b By3ax, a Tanwe b cMdeMe 
cpeAnero npotJieccMOHanbHoro o6pa30BaHMB. 

BMecTe c TeM, nony/inpHan cfcopMa M3noweHM« MaTepna/ia no3BO/iaeT HaAenTbcn. hto KHMra 
Mowet 6bHb noneaHa BceM, kto MHTepecyeTca KOHCTpyKUMBMM coapeMeHHbix aBTOMoGM/ieii. 


3as. Kacpe/ipoM aaTOMo6M/iew MAflM (ITV) 
A- t. h., npo<f). A. M. HsawoB 
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HenoBenecTBO bo Bee Bpe- 
Mewa HCKano bo3mo>khoctm 
aaa nepeMemeHMB Ha 6om>- 
WM6 paCCTOBHHfl. 3aTpaHM- 
Bafl Ha 3TO MMHHMaabHOe 
BpeMs. nepBOHana^tiHO 
aaa 3Toro ncnonb30BanMCb 
WMBOTHbie, no3we ciaan C03- 
aasaTbCB MexaHMMecKMe 
cpeacTBa a™ nepeao3KM aio- 
aeii h rpy30B no 3eMae. bo- 
ae h B03ayxy. B Hauiy anoxy 
Han6oaee MaccoBbiM Ha3eM- 
HbiM TpaHcnopTHbiM cpeacT- 
BOM aBABeTCB aBT0M06M/lb. 


06 mne 
CBefleHMH 
06 aBTOMo6n/ie 



MCTOPMfl PA3BMTMH KOHCTPYKLIMM 


ABTOMo6nnb — Ha3eMHoe 6e3peabC0B0e MexaHHnecKoe TpaHcnopTHoe cpeacTBO, npuBoanMoe 
b aeiicTBMe co6cTBeHHbiM aenraTeneM n nMeioiuee He MeHee neTbipex Koaec. B paae caysaes 
k aBTOMo6naaM othocbt h TpexKoaecHbie TpancnopTHbie cpeacTBa. ecan hx co6cTBeHHaa Macca 
npeBbiiaaeT 400 «r. 

3anac mctohhhk 3 3Heprnn ana pa6oTbi aBHraieaa MOweT HaxoanTbca HenocpeacTBeHHO Ha 
aBT0M06nae (TonaMBO b 6 anax, aaempHHecKaa 3Heprna TaroBbix aKKyMyaaropHbix 6aTapen) an6o 
noaBoambca ot craqHOHapubix ycTpoiicTB (KOHTaKTHaa cetb TponaenSyca). 

(lonbiTKH co3aaHna 6e3aoiaaaHbix «caMo6erabiX" SKnnawen npeanpHHHMaancb Hasunaa 
c XVII b. Ha pnc. 1.1 n306paweHa TpexKoaecHaa noB03Ka c napoBbiM aBuraieaeM, co3aaHHaa 
BoeHHbiM MHweHepoM HHKoan KiOHbo bo <t>paHunn b 1769 r. riapOBaa MawnHa, pa3BHBaBwaa 
MomHOCTb OKoao 2 a. c., pacnoaaraaacb na nepeaHeM Koaece h noBopannBaaacb BMecie c hum. 
ri0B03Ka Moraa nepeB03HTb ao 3 t rpy3a co CKopocTbio 2-4 km/h. ripn aBMweHnn Tpe6oBaancb 

HacTbie ociaHOBKH a^B noaaepwaHHB oma 
b Tonne, HTo6bi nodoaHHO o6ecneHneaTb He- 
o6xoaaMoe aaBaenae napa. B Te roabi 3Knna- 
mti c napoBbiM asnraTeaeM He Moran KOHKypn- 
pOBaTb C ryWeBbIMM nOB03K3MH H nOSTOMy 
He noayanan ujnpoKoro npuMeHenna. 

CmyaLina npMHunnnaabHO M3MeHnaacb 
nocae co3aaHna asnraieaa BH/tpeHHero cro- 
panna (ABC). B 1859-1860 rr. 4>paHuy3CKnA 
MexaHHK 3TbeH AeHyap nocipovia nopuineBon 
aBMraieab, Koropbin pa6oiaa 3a cner cwnra- 
Hna a unanHape csewibHoro rasa. flpaBaa, 



Pnc. 1.1. 3KHnaM Hnnoan Ktonbo c napo¬ 
BbiM ABHraTeaeM 
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Pmc. 1.2. flepBbie aBTOMooMnn: a — Kap/ia BeHna; 6 — rotan6a AaMMnepa 


KOHCTpyKUHfl Ta«oro flBMraTe/in 6bma 6nM«e k napoBOM MauiuHe, seM k M3BecTHOMy HaM ABwra- 
Te/iK) BHyTpeHHero cropaHMn. Eonee yflasHyio KOHCTpyKpMio ABMraTenn co3Aan b 1876 r. b lepMa- 
hmm HnKO/iayc-ABrycT Otto. nopujHeBOM ra30Bbm ABMraTenb Otto pa6oTa/i no neTbipexTaKTHOMy 
UMKAy (OAHH pa 60 HMM XOA nopillHH M TPM nOArOTOBMTenbHblX). CMeCb T33a C B03AyX0M CWMManaCb 
b uMOMHApe nepeA BocnnaMeHeHMeM 3ananbH0M CBenoM. 

PeanbHO npMMeHMTb ABMraTenb BHyrpeHHero cropaHMn Ha KonecHOM SKMnawe yAanocb nMiub 
nocne nepeeoAa ero c ra30Boro rannMBa Ha WMAKoe HecJ)TnHoe (6eH3MH). 3acnyra b co3A3hmm Ta- 
Koro ABMraTenn npMHaAnewMT foTnM6y AaMMnepy. B 1885-1886 rr. HeMeuKMe MHweHepbi C. flafiM- 
nep m K. BeHLt He3aBMCMMo APyr ot APyra 3anaTeHTOBanM koahckm c ABMraTeneM BHyrpeHHero 
cropaHMn, KOTOpbie M npMHHTO CHMT3Tb nepBbIMM B MMpe aBT 0 M 06 M/lflMM (PMC. 1.2). flBMrare/lb 
flafiM/iepa MMen nacroTy BpaiyeHMo b 4-5 pa3 Bbiuie. seM y ra30Bbix ABMraTeneM Toro BpeMenM, 
hto npM paBHOM moiuhoctm no3BonMno cyiuecTBeHHo CHM3MTb ra6apMTbi m Maccy ABMraTena. 

Hanano mctopmm poccmmckoto aBTOMo6MnecTpoeHMn nono>KMn aBT 0 M 06 Mnb, nocTpoeHHbiM 
neTep6yp>«CKMMM npOMbiwneHHMKaMM E. A. flKOBneBbiM m n. A. cppe3e b 1896 r. (pnc. 1.3). 3 km- 
naw MMen OAHonMnMHAPOBbiM neTbipexTaKTHbiii ABMraTenb m mot pa3BMB3Tb cnopocTb cBbiwe 
20 km/h. ABMraTenb MMen pha TexHMsecKMx HOBUjecTe: aneKTpMnecKoe 3awMraHMe, cteMHyio ro- 
noBKy pMnMHApa, CMa3«y AeTaneM noA AasneHMeM. 

CnpaBeAAMBOCTM paAM hbao OTMeTMTb, HTO b KOHue XIX — Hanane XX b. c 6eH3MHOBbi- 
mm aBT 0 M 06 MnHMM ycneujHO KOHKypMpoBanM aBT 0 M 06 MnM c aneKTpMHecKMM m napOBbiM 
npMBOAOM: 6bino co3AaHo m BbinycKanocb aoct3tohho 6onbwoe mx KonMnecTBO, Ho npeMMy- 
lAecTBa ABC npMBenM k TOMy, hto nocTeneHHO (nocne 1910 r.) BbinycK aneKTpo- m napoMO- 
SMnePt coKpaTMncn ao MMHMMyMa. 

riapoBbie nerwoBbie aBT 0 M 06 MnM ctwpMbi 
CreHAM. yarn- m Ao6n b CUJA npoM3BOAMnMCb ao ce- 
peAMHbi 30-x toaob. B Ahtamm napoBbie rpyaoBMKM 
OoAeH m CeHTMHen BbinycKanMCb m b 50-e roAbt. 

B uenoM npMHMHOM npeKpaiyeHM* mx npoM3BOA- 
cTBa crana Aawe He cronbKo HM3Kan skohommh- 
HocTb. CKonbKO aKcnnyarauMOHHbie HeyAo6cTBa: 

AonrMM pa3orpeB KOTna. cnowHOCTb kohtpoah 3a 
CMnoBOM ycTanoBKOM, 3aMep3aHMe boaw smmom. 

Konep XIX — Hanano XX b. xapaKTepM3y- 
•OTCfl HananoM npoMbiwneHHoro npoM3BOACT- 
Ba aBT0M06MneM bo mhotmx cTpanax MMpa. 

B Poccmm cpeAM APyrnx np0M3B0AMTeneM Han- 
6onee KpynHbiM b tot nepnoA nsnnncB aero 



Pmc. 1.3. flepBbiM poccmmckmm aBTOMo6M/ib, 
nocTpoeHHbiM E. A. 8K0B/ieBbiM m n. A. 4>pe3e 
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M 06 nnbMbin OTfle/1 PyccKo-baniMMCKoro Ba- 
roHHoro aasofla b Pure. B ofityeM caowhoctm 
npe/inpMflTMe c 1909 no 1915 r. BbtnycTMAO 
Oonee 800 aBTOMo6n/ieM MapxM -Pycco-Ba/iT" 
pa3nMSHbix MopeneM (pmc. 1-4). 

HoMCTpyKU(MB 6o/ibU)HHCTBa aBTOMo6nneM. 

BbtnycwaeMbix b 3tot riepMOA, MMena o6mne 
TexHWHecKne peuieHMB: 

— MeTbipexKonecHbiii (AByxocHbiM) axMriaw, 
nepeflHne xoAeca ynpaBABeMbie, — 3aA- 
HBe. BeAyujMe xoneca 6 wam ocHatueHbi 
nHeBMaTMSeCKHMM WMHaMMI 

— HecymMM 3/ieMemoM aBTOMofiMAB BBABnacb 
paMa. b nepeflHeM hbctm xoropoM npoAOAbHO 
6bin ycT3H0BneH MHorouMAMHAPOBbiPi abm- 
raTenb BHyrpeHHero cropaHMB; 

— TpaHCMMCCMB COCTOBAa M3 <J>PMX4M0HH0r0 CUenneHMB, OAHOTO MAM HeCKOAbKMX 3y6naTbix pe- 
Ay«TopoB (TaKwe npMMeHBAMCb uenHbie mam perueHHbie nepeAasM); 

— pyAeBoe ynpaBneHMe BKAioxaAo b ce6a pyAeBoe KOAeco, Korapoe sepe3 peAyKTop 6bmo cbb- 
3aH0 c nepeAHMMM noBopoTHbiMM KonecaMM. LUkbophm npaBoro m AeBoro ynpaBAaeMbix xo- 
Aec coeAMHBAMCb ujapHMpHOM pyAesoti TpaneuMePi. 

MHorMe npMHUMnMaAbHbie peweHMa, 3aAO>xeHHbie b xoHCTpyxuMio aBT 0 M 06 MAB b Te roAbi, yc- 
neuiHo npMMeHBioTCfl m b HacToamee BpeMB. 

CAepWMBaAO pa3BMTMe aBT0M06MAM3aUMM B yKa3aHHblM nepMOA TO, MTO BbinyCKaeMbie 3BT0- 
mo6mam mmgam BbicoKyio qeHy npM HM3xoii HaAewnocTM, Ohm npMo6peiaAMCb am6o cocTOBTenb- 
HblMM AlOAbMM. AM 60 AAB OCHaiUGHMB apMMM. 

HasaAOM Maccosoro BbinycKa aBTOMo6MAePi mowho CHMTaTb co3A3HMe aMepxxaHcxMM npeA- 
npMHMMaTeAeM feHpM cPopaom yAaHHOM xoHCTpyxpMM aBT 0 M 06 MAB «Ford-T« (pMC. 1.5) m npMMeHe- 
HMe abb ero c6opxx c 1913 r. cneuMaAM3MpoB3HHoro xoHBeMepa, mto n03B0AMA0 pe3KO yBeAM- 
HMTb o6beMbi BbinycKa m. wax cAeACTBMe. cHM3MTb ce6ecT0MM0CTb 3btomo6mab. 3a 19 AeT 6biAo 
BbinymeHO CBbiuje 15 mah stmx aBTOMo6MAeM. ABTOMo6MAb CT3A AOCTyneH rpawAaHaM co cpeA- 
hmm AOCTaixoM. Mo>hho cxaaaTb. hto MMeHHo TorAa aBTOMo6MAb M3 3X30TMsecxoM MrpyuwM npe- 
BpaTMACB b MaccoBoe TpaHcnopTHoe cpeACTBO. 

BawHoii Bexoii b mctopmm aBTOMo6MAecTpoeHMB BBABeTcs HaxaAO npMMeHeHMB Ha aBT 0 M 06 M- 
abx ABMraieAB BHyTpeHHero cropaHMB c BocrmaMeHeHMeM ot oxaTMB. flaHHbiii tmit ABMraTeAB 
6bin 3anaTeHT0BaH HeMepxMM MHweHepoM PyAOAb<J>OM /}M3eAeM a 1892 r., ho Ha 3btomo6mabx 
(b nepByio osepeAb rpy30Bbix) AM3eAb HanaA cgpmmho ycTaHaBAMBaTbCB b 20-e roAbi XX b. (pmc. 1.6). 



Pmc. 1.4. Pycco-6aAT K-12/20 



Pmc. 1.5. nepabiii MaccoBbm aBTOMo6nnb 
Ford-T (CLUA) 



Pmc. 1.6. TpyaoBOM aBTOMo6HAb c Axaenb- 
HbiM ABMraTeaeivi MAN 3Zc, 1924 r. 
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PlepaoA c KOH 143 20-x roAOB ao Hasana Btopoh Maposoa bomhw xapaHTepa30BaAC« coeep- 
luenciBOBaHMeM OTAenbHbix cacreM aBTOMoSunn. yseAHnenaeM mouihocth ABaraienea a caopo- 
CTeii ABMweHMB. <J>iipMbi-M3roTOBMTenn 3KcnepMMeHTnpyi0T c MecTOM pacnonoweHMn ABaraieAB 
C yCTpOMCTBOM nOABeCKM H TpaHCMMCCMM. Do 38Ka3y apMMM C03A3IOTCn MHOrOOCHbie aBT 0 M 06 M- 
AH. B TOM HMCne nOBblliieHHOM npOXOAMMOCTM. KOHCTpyKLIMM aBT 0 M 06 anea pa3AHHHOTO Ha3MaMe- 
hus HaHMnaioT cyiAecTBeHHO oTAanaTbCB Apyr ot Apyra. 

nocne Btopom Maposoa bommw (b 50 — 60-e it.) npoa3owAo pe3Koe yBenaseHae o6teMOB 
Bbinycna aBTOMo6anea. 

PeBoniouMOHHbiM peuieHMeM toto BpeMeHa 6biAO Maccosoe npaMeHeHae a KOHCTpyaMaa ner- 
KOBbix aBT 0 M 06 miefi a aaio6ycoB Hecymax (6e3paMHbix) Ky30B0B. 3 to no3BOAano oSnernaTb aB- 
TOMOfianb, 3KcnepMMeHTapoB3Tb c (fcopMoa Ky30Ba. pacnonowaTb ABaraieAb nonepea aBTOMOfia- 
nn, CAenaTb BeAymaMa nepeAHae aoAeca a t. a. 

Ho pe3Koe yBenaaeHae aoAawecTBa aBTOMo6anea npaeeAo a h HeraiaBHbiM nocneACTBasM: 
noBbica/iocb aacAO nora6max a paaeHbix Ha Aoporax. 3arpfl3HHAacb oapywaiomaa cpeAa, craAa 
oiuyiAaTbca HexsaTKa yrneBOAOpoAHoro TonAaBa. 

Ann yMeHbuieHHa thjkbctm nocAeACTBaa Maccosoa aBTOMo6ana3auaa 4>apMbi-H3TOTOBHTeAa 
noAAasneHaeM o6mecTBa a rocyAapdBa craAa BHOcaTb b aoHCTpyauaio cymecTBeHHbie a3MeHe- 
Has. Mowho npocneAaTb Tpa STana coBepweacTBOBaHafl aoHCTpyHMaa aBTOMo6anea: 

1. noBbimeHae aoHCTpyaTHBHoa 6e3onacHocra (c Havana 60-x toaob). 

B 3tot nepaoA Ha aBT 0 M 06 ane craAa npaMeHHTbca peMHH a noAyLUKa 6e3onacHOCTa, 6e30- 
nacHbie creaAa. AsyxKOHTypHbie T0pM03Hbie cacieMbi, yAaponomomaiomae SaMnepbi a t. a. 

2. yMeHbiiieHae pacxoAa ronAHBa (nocAe HecCraHbix Kpa3acoB 70-x toaob). 

B 3to BpeMB HaaaAacb 6opb6a 3a CHaweHae co6cTBeHHoa Maccbi aBT 0 M 06 aA«, npaAaHae 
eMy aapoAaHaManecKax c|>opM. CoBepLueHCTByeTca aoHcrpyHuaH ABaraienea, ujhh. accneAyeicn 
Bonpoc npaMeHeHaa aAbrepHaTaBHbix (He HecJmiHoro npoacxowAeHan) bhaob aBTOMo6aAbHoro 
TonAa8a, 

3. yMeabiueHae HeraTaBHoro BnaHHaa Ha OHpywatomyio cpeAy (c cepeAHHbi 80-x toaob). 
CoBepmeHCTByeTca pa6osaa npouecc ABaraiena. npaMeHaiOTca pa3naHHbie <J>anbTpbi a HeaT- 

paAa3aiopbi 0 Tpa 60 TaBUjax ra30B. yMeabujaiomae oGteM BpeAHbix Bbi6pocoB aBTOMoeann. 
3a cneT pa3AaHHbtx KOHdpyKTaBHbix pemeHaa aBT 0 M 06 aAb craHOBaTcsi MeHee ujyMHbiM. B 03 HH- 
KaeT Bonpoc 0 npacnocoSneaHOcra BOHcrpyauaa aBT 0 M 06 ana h nepepa 60 Tae (yranaaaqaa) noc¬ 
Ae npeKpameHHA SKcnnyaTauaa. HccneAytoTCR aaonoraMecaa aacTbie Tanbi caAOBbix arperaTOB. 

0praHa3a4aa MaccoBoro npoa3BOACTBa aBT 0 M 06 anea b Hawea CTpaHe npaxoAaTCfi Ha ne- 
paoA 1932-1941 rr. a cBfl3aHa co CTpoaieAbCTBOM HaraeropOAcaoro aBTOMo6aAbHoro 3aB0- 
Aa (HbiHe TA3) a peaoHcrpyauaea mockobckoto 3aBOAa AMO (Hbme AMO 3MJ1). TA3 BbinycKaA 
rpy30Bbie aBTOMoSana TA3-AA a neraosbie TA3-A (pac. 1.7), MOcaoBcaaa 3aBOA — rpy30Bbie 
3HC-5 (pac. 1.8). 



Pac 1.7 AerKOBOH aBT 0 M 06 anb TA3-A, 1932 r. 


Pac. 1.8 ABTOMo6MAb 3MC-5,1933 r. 
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Pmc. 1.9 OTesecTBeHHbie nerKOBbie aBTOMo 6 n/in 50-60-x rr.: a — TA3-M20 "no 6 epa», 1954 r.; 
6 — 3A3-965,1965 r; b — TA3-21P >Bo/ira», 1965 r.; r — Mockbhh-407, 1959 r. 


B ropw BennKOii OTenecTBeMHOM bomhw h nocne ee okohmbhmb 6bmu BBepeHbi b ctpoh HOBbie 
3aBoaw b ropopax y/ibflHOBCKe (YA3). MuncKe (MA3), 3anopo>Kbe (3A3). KpeMennyre (KpA3), Mh- 
acce <ypa/iA3) m t. p. Pa3BepHyT MaccoBbin BbinycK zierKOBbix aBTOMo6nneM Ha Mockobckom 3a- 
Bope Ma/ionnTpa>KHbix aBT0M06n/iefi M3MA (BnocnepcTBHM -Mockbmh"). HewoTopbie Mope/in ner- 
KOBbix aBT0M06nBeM 3Toro nepnopa M3o6paweHbi Ha pwc. 1.9. 

Pe3Koe yBe/iMseHHe o6teMa Bbinycna OTenecTBeHHbix aBT0M06mieii CBfl3aHo c BBepeHMeM 
b ctpoh b 1970 r. Bo/dkckoto aBK>Mo6M/ibHoro 3aBopa (BA3. r. To/ibfmn) h syib no3>«e KaMCKoro 
o6bepnHeHMB no npoH3BopcTBy 6o/ibujerpy3Hbix aBTOMo6nneM (KaMA3. r. Ha6epe>«Hbie SenHbi). 



ABTOMOBM/lb M COBPEMEHHOE OBU|ECTBO. 
TPEBOBAHMH K KOHCTPYHUMM. 
3AKOHOflATE/lbHblE OrPAHMHEHMB 


CoBpeMeHHoe o6ipecTBo neB 03 M 0 >t<H 0 npepdaBHTb 6e3 aBTOMo 6 n/)n. B Mwpe (na 2004 r.) ewe- 
ropHo npon 3 Bopmcn: 

— CBbiiue 42 m/ih zierKOBbix aBT 0 M 06 nneH; 

— oKono 5 m/ih zierKMx pa 3 B 03 Hbix aBro 4 )yproHOB; 

— oko/io 1,5 m/ih rpy30Bbix aBT 0 M 06 n/ieH, m3 hhx 780 Tbic. TVtwe/ibix rpyaoBHKOB; 

— CBbiuje 240 rbic. aBTo6ycoB. 
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MHoroMnnnnoMHbiM aaroMoOM/ibHbiM pbinoK xapaKTepM3yeTcn 3HaMHTe/ibHbiM KonimecTBOM 
npon3BOflHieneM aBTOMo6MAeii, MHoroo6pa3neM kohctpykumm, co3A3HHbix aar Kcnonb30BaHMR 
b pasnMHHbix ctjjepax AeflTenbHOCTH He/ioeeKa: nepeB03Ka rpy30B m naccawnpoB. anrHBHoe npo- 
BeaeMne Aocyra. ABTOMo6nnb MoweT 6biTb npeAMeroM MaccoBoro noTpe6AeHMfl. cpeacTBOM aah 
33HflTMfl CnopTOM, HOCMTeAeM pa3/lMMHblX BMflOB BOOpyweHMR M T. A. Ha nepBWM B3TARA, MH 0 r 006 - 
pa3ne c«t>ep npMMeHeHMR m 3aAaH. Koropbie aoawhw peuiaTbCR c noMouibio aBTOMoGMAR, npMBO- 
AMT K xaOTBMHOMy pa3BHTMIO 3BT0M06MAbHblX KOHCTpyKUMM. B AeHCTBMTeAbHOCTM aBTOMOGMAb- 
HblM MBp WMBeT nO AOCraTOHHO WeCTKMM npaBMABM, M, HT 06 bl ITOHRTb 3TM npaBMAa, H3A0 CHaqa- 
na pa306paTbC«. waHMe Tpe 60 BaHMR npeAtRBARioTCR k KOHCTpyKpun aBTOMoGMAR m kto stm Tpe- 
GosaHMa BbiABMraet 

Tpe6oBaHnn k KOHCTpyKUMM coBpeMeHHoro 3btomo6mar BbiABMraioTCR co cropOHbi o6iAecTBa, 
enaAe/ibua m naroTOBUTe/iq aBTOMo6n/in. 

06mecTBo oGecnoKoeHO TeM, HTo6bi aBTOMo6n/ib He npeACTaBARA noBbiweHHOM onacHOCTM 
AAR niOAeM. He aarpR3HRA Mpe3MepH0 onpywaiomyio cpeAy. 

BnaAeneu aBT 0 M 06 nAR wenaeT, MTo6bi oh caM. ero naccawMpbi nan rpy3 6bmn Gbicrpo. 6e30- 
nacHo m c HaMMeHbUJMMH 3aTpaTaivin AocTaB/ieHbi k nyHKTy Ha3HaHeHnn. npM stom coBpeMeH- 
HbiPi aBTOMo6n/ib bo mhotmx CAyHaax paccMaTpuBaeTcq BnapeabueM ne ronbKO KaK TpaHcnopT- 
Hoe cpeACTBO. ho m KaK MaiepnanbHbiPi npeAMeT, KoropbiM AO/tweH AOCTaeARTb eMy acieTHnecKoe 
yAOBOnbCTBHe CBOMM BHeiliHMM BHAOM, OGeCneHMBaTb KOM(f>OpT npn MCn0Ab30B3HMM, nOAHepKM- 
BaTb ypoBenb ero 6narococToqHn« m t. n, 

npoH3BOAMTenb aBT 0 M 06 n/ia, yHMTbiBaa TpeGoBaHMR oGmecTBa. CTpeMmcq npncnoco6nTb 
KOHCTpyKL(MK) 3btomo6mar k weAaHHBM 6yAymero BnaAeabua m CHH3HTb ce6ecTOHMocTb ero npo- 
M3B0ACTBa. 

Ha 3iane npon3BOACTBa n3roTOBme/ib Tatone npeAbsBAReT Tpe6oBaHHR cootb6tctbmr pa3- 
pa 60 TaHH 0 H KOHCTpyKUMM TeXHOAOTHHeCKHM B03M0WH0CTRM 33B0A0B, IT3TeHTH0M HMCTOTbl H3Ae- 
amr h npos., no3Bonqiomne o6ecne4MBaTb b kohchhom more KOHKypeHTocnoco6HocTb BbinycKa- 
eMblX aBT 0 M 06 n/iekt. 

KpoMe Toro. Tpe6oBaHMR k KOHCTpyKunn cymecTBeHHo 3aBMCRT ot ycAOBMM SKcnAyaTapMM. 
t. e. Ha k3khx Aoporax, b KaKMx KAMMaTMHecKMx 30Hax 6yAeT 3KcriAyaTMpoBaTbCR aBT 0 M 06 H/ib, na- 
kmx naccawnpoB hah Kanne rpy3bi npeAnoAaraeTCR nepeB03MTb. 

CpaBHeHHe eecoMocTM TpeGoBaHMM, BbiABHraeMbix o6mecTBOM, BAapeAbueM, H3roToame- 
neM noKa3biBaeT, hto Tpe6oBaHMR nepBOft craponbi o6fl3aTeAbHbi aah BbinoAHeHMH m OTpaweHbi 
b rocynapcTBeHHbix HopMaTHBHbix aKTax (3aK0H0AaieAbHbie orpaHHHeHna). npOHMe TpeGoeaHHR 
k KOHCTpyKUHH a8TOMo6n/i« AHKTyeT 6yAymHH enanenen, noKynaa tot aBTOMo6nnb, KoropbiPi yAO- 
BneTBopaeT ero TpeGoBaHHBM b Han6onbUjeM CTeneHM. Tpe6oBaHMR H3roTOBHTeAfl k kohctpvkmhm 
HBAR tOTCfl BTOpHHHbIMH, T. e. HanpaBAeHbl Ha yAOB/ieTBOpeHkie Tpe 60 BaHHH KaK MOWHO GOAbUje- 
ro MHCAa 6 yAyi 4 HX BAaAeAbpeB. 

ABTOMoGHAb, B Han6oAbweH CTeneHM yAOBAeTBopniomHM Tpe6oBaHHflM BAaAeAbua, oGujecT 
Ba H M3rOTOBMTeAR, CHHTaeTCfl HanGOAee 3<J)t})eKTHBHblM H KaseCTBeHHblM. KaneCTBO aBT 0 M 06 HAR 
onpeaeAReTCR coBOKynHocTbio ero cbomctb, onpeAeAmoinHx cnoco6HOCTb yAOBAeTBopqTb 3aAaH- 
HblM TpeGOBaHMRM B OnpeAeAeHHblX yCAOBMRX 3KCnAyaT34HH, 

flonpo6yeM pa3o6paTbCR b tom, K3Kne CBOHCTBa aBTOMo6HA« onpeAeAstOT ero KaHecTBO. 

Bee CBOHCTBa asTOMoGHAs mowho pa36nTb Ha TpH rpynnbi: 4>yHKUHOHaAbHbie, noTpeGi-rreAb- 
CKHe h CBoficTBa oGmecTBeHHOH 6e3onacHOCTM. 

<HyHKL|HOHaAbHbie CBOMCTBa OnpeABARIOT CAOCOGHOCTb aBT 0 M 06 HAR 3({>l})eKTHBHO Bbl- 
noAHATb cbok) ocHOBHyio iJjyHKUHio — nepeB03Ky AioAeii. rpy30B, o6opyAOBaHHfl, t. e. xapaK 
Tepn3yi0T aBTOMoGMAb Kan TpancnopTHoe cpeACTBO. K stoh rpynne cbomctb, b h3Cthoctm. ot- 
hocrtca: 

— TsroBO-CKopocTHbie cBoiicTBa — cnoco6HOCTb ABMraTbCfl c BbtcoKOM cpeAHeii CKopocrrbio. mh- 

TeHCMBno pa3roHRTbcn, npeoAOAeBaTb noAteMbi; 
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ynpaBnneMocTb h ycroHMHBOcib — cnoco6HOdb aBTOMo6nriB H3MeHBTb (ynpaB/iaeMocTb) m/im 
nOAflepWMBaTb nOCTOflHHWMM (yCTOHHMBOCTb) napaMGTpbl flBMWeHMfl (CKOpOCTb, yCKOpeHMe 
saMeaneHMe, nanpasneHHG flBumeHMB) b cootbctctbhm c aeMCTBHHMH BOflme/in; 

— TonnnBH0« 3K0H0MMHH0CTb — nyreaoH pacxofl ronriMBa b 3aaanHbix ycnoBHsx 3KcnnyaTai(Hn; 

— M3HeBpeHHoc.Tb — cnoco6HOCTb flBBweHMB Ha orpaHHneHHbix nnoaiaflax (HanpnMep, wa ya«nx 
ynnuax. bo asopax. napKMHrax); 

— npoxoflMMoeTb — B03M0>KH0CTb flBHweHMB b Tswe/ibix flopowHbix yc/iOBHflx (cHer, pacnyTHpa, 
npeofloneHne BOflHbix nperpaa h t. n.) m no 6e3aopo>«bio; 

— nnaBHOCTb xofla — cnoco6HOCTb aBMweHMn no nepoBHbiM aoporaM npn aonycTHMOM ypoBHe 
Bn6poB03aeMCTBH9 Ha BoaHTe/w, naccawnpoB h Ha caM aBTOMoennb; 

— HaaewHOCTb — 6e30TKa3Han 3Kcn/iyaTauMfi, aame/ibHbiH cpo« c/iy>K6bi. npncnoco6aeHHocTb 
h npoBeaeHHio TexHHnecKoro o6cny>KHBaHHa h peMOHTa aBTOMo6nnsi. 

KoMn/ieKc noTpe6HTe/ibCKHX cbomctb xapaKTepH3yeTCB cnoco6HOCTbio yaoB/ieTBO- 
pflTb TpeSoBaHHfl B/iaaenbua aBTOMo6n/ia (BoameaB, naccawHpa). He CBB3aHHbie neno- 
cpeacTseHHO c 30<|>eKTHBHOCTbto Bbino/iHeHHB TpaHcnopTHoro npopecca. B stom c/iysae aB- 
TOMo6nnb paccMaipHBaeTCB He Kan TpaHcnopTHoe cpeacTBO. a kbk nnHHa« co6cTBeHHocTb 
Bnaae/ibua, sacTb ero o6pa3a >km3hh. riepenenb noTpe6menbCKnx cbohctb aBTOMo6n/in «a- 
>«abiM HenoseKOM onpeaenneTCB HHanBHaya/ibHO. K noTpe6nTe/ibCKHM cBoftCTBaM mojkho 
OTHecTu: 

ypoBeHb KOM(})opTa npn ncno/ib30BaHHM — c/iowHoe cbomctbo, onpeae/meMoe yaoScTBOM 
nocaaKH, Bxoaa-Bbixoaa, Ha/innueM CHCTeM pery/iHpoBanufl TeMnepaTypw (oTonHTenb. koh- 
aMUHOHep, K/lMMaT-KOHTpO/lb), K3HeCTB0M ayaHOCMCTeMbl, Ha/IMHHeM CepBOnpMBOaOB (3^eK- 
Tponoa"bGMHHKn CTeKo/i, aHCTaHpviOHHoe 3aKpbiBaHne asepen n t. n.), KasecTBOM MaTepnanoB 
o6hbkm ca/iOHa h t. a.; 

— npncnoco 6 neHHOcib k nepeB03«e rpoM03anMx h/ih AnnHHOMepHbix Beaten (HanpnMep. 
3biw): 

— Ha/lHHHe yCTpOHCTB CBS3H C BHeWHHM MMpOM (BCTpoeHHblH Te/ie<J)OH. Te/ieBH30P, HaBHrapM- 
OHHan CHCTeMa); 

npHB/ieKaie/ibHOCTb BHewHero 8naa aBT 0 M 06 nna; 

— npeCTHWHOCTb H COOTBeTCTBHe MOae. 

CeoHCTBa o6mecTBeHHOM 6e3onacHocTM nan npaBnno. mecTKO per/iaMeHTnpyiOTca rocy- 
aapCTBOM b 3aKOHoaaie/ibHOM nopnane (3aKOHoaaTenbHbie orpaHnneHnn) m KOHTpo/inpy>oTCfl 
nepea Hana/ioM Bbinycna Moaenn h b TeneHHe cpoKa c/iyw6bi npn nepMoanHecKnx npoBepwax Tex- 
HusecKoro coctoahmb aBTOMo6nna b npouecc 3KcnnyaTai4nn. 

CsokicTBa 6e3onacHOdn noapa3ae/iHK>TC9 Ha tpm noarpynnbi: 

6e3onacHocTb aKTHBHaa, naccHBHan h axonorHsecKan . 

CBOHCTBa 3KTMBH0H 6e30naCH0CTM xapaKTepM3yt0TCn0C06H0CTb CHHJKaTb BepOBTHOCTb BO- 
BneneHHB aBT 0 M 06 n/ifl b aopowHO-TpaHcnopTHbie npoMcmecTBHB n BK/iiOHaioT b ce6a: 

— TOpMOSHbte CBOHCTBa — CnOCOpHOCTb aBTOMOpH/lS 6blCTpo CHMHOTb CKOpOCTb H HaaeWHO 
yaepwMBaTbCH Ha MecTe; 

— ynpaBnaeMOdb h ycTOHHMBocTb b asapHMHbix pe>«MMax — cnoco6HocTb aBTOMo6H/ifl 
k coBepujeHMK) pe3KHx MaHeBpoB b KpHTHsecKMx CHTyapnax (o6be3a npennTCTBMB, Kpy- 
Toii noBopoT); 

— 0630pH0CTb C MeCTa BOaHTenfl — B03M0>KH0CTb BOaHTe/lB nOnyHHTb BH3ya/lbHyiO HH 0 OP- 
Mapnio 06 OKpywawmeH o 6 cTaHOBKe CBB3aHa c HOHCTpyKuneM CTeKo/i. 3epKan 3aaHero 
Bnaa h t. n.; 

— BHeiilHIOlO MH(J)OpMaTHBHOCTb aBTOMOpH/lfl — KO/lHHeCTBO, UBeT, MeCTO pacno/10>KeHH« BHeib- 
hmx CBexoBbix npHpopoe yKasare/ien noBopoia, cnrHa/ioB ropMoweHMH h t. n.): 

— ypoBeHb ujyMa Ha paPoneM MecTe Boanienn — denenb CHnwenna pa 6 oTOcnoco 6 HOCTM Boan- 
Te/in npn anMTe/ibHOM B03aeHCTBMM ujyMa. 
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CBOMCTBa naccMBHOH 6e3onacHocTM onpeflennior cnoco6HOdb cnnwaib mwectb noc nea 
c-tbmm vwe coBepiunBiuMxcn Aopowno TpancnopTHbix npoMcuiecTBMM h BK/nonatoT b ce6n: 

cBOMcrea, CHuwaiomne ypoaenb TpaBMaTM3Ma BOAtneBB m naccawapoB npn aBapMM, cbb 33- 
Mbi c 3HepronornomaK>mnMM CBoPiCTBaMM Ky30Ba. HannHaeM 3amnTHbix ycipoPicTB (peMHePi. 
HaavBHbix noflymew 6e3onacHOCTM, AeMn<J)npyK>mnx 3/ieMeHTOB BHyipn Ky3oaa, noflronoBHB- 
kob). KOHCTpyupMeM CTenoa, pyneBOM kobohkm, BHyrpeMHePt oTAeaKM caaoHa; 

CBOMCTBa, CHHxoiomne ypoBeHb TpaBMaTM3Ma nemexofloB, onpeAeaaioTCfl. HanpMMep. OTcyi- 
CTBMeM rpaBMoonacHbix napywHbix BbiciynoB aBT0M06waB; 

— iio>Mapo6e3onacHoCTb onpeAeaseTCB KOHCTpyKpMePi TonaHBHoPi cucieMbi, MecTOM pacnoao- 
weHMfl Ton/iBBHoro 6ana, HaanHueM cpeflCTB nowapoTyweHMB m t. n. 

CeoMCTBa 3KoaorMMecKOM 6e3onacHocTM xapaKTepn3yioT cieneHb B03AePiCTBMa aBTOMo6n- 
bb na ohpywaiomyio cpeay m BKatonaioT b ce6a: 

— ypoeeHb BpeflHbix aneMeHTOB b oipa6oTaBUJnx ra3ax aBTOMo6wibHbix ABMraieaePi — cieneHb 
3arp«3HeHMB B03AytuHoPi cpeflbi TOKCt-iBHbiMM BeutecTBaMM, b nepByio osepeflb okcmaom yr/ie- 
pofla, oKMcnaMM a30Ta, ymeBOflopoflOM, cawePi; 

— ypoBeHb BHeujHero wynna — ypoBeHb BpeflHoro B03AePiCTBMfl na nioAePi, Haxoflsnunxca b6bm3m 
o>KMBaeHHbix aBTOMariicTpaaePi; 

— cieneHb ncnoab30BaHnn 3KoaornHecKM 6e3BpeflHbix MaiepnaaoB b KOHCTpyKijMH aBTOMo6n/is. 
HanpHMep 6e3ac6ecTOBbix rapM03Hbix ko/ioaok; 

— npncnoco6aeHHOCTb k yTnan3aMBM — npncnocoSneHHOCTb aBT0M06nan, ero y3/i0B h arpera- 
tob k noBTopHoPt nepepa6oTKe nocae Bbixoaa M3 crpoa. 

B HacroBiuee BpeMa HOBbie aBTOMo6min. BbinycKaioiAMecB b Poccmh mbm BB03MMbie Ha ee Tep- 
PMTOPMK), npOBepftKDTCB Ha COOTBeTCTBMe eBponePiCKMM HOpMaM 6e30naCH0CTM. M3B0>«eHHblM 
b MHorosHcneHHbix npaBMnax EBponePiCKOPi SKOHOMMHecKoPi kommccmh 00H (npaBM/iax E3K OOH). 
ripoueaypa noATBep>KAeHMfl cooTBeTCTBHft Tpe6oBaHHBM ripaBM/i Ha3biBaeTCB cepTw{>MKauMePi 
aBT0M06n/ifl, h npH noaowBTeabHbix ee pe3ynbTaiax KOHKpeTHas Moae/ib m/ih Bee cexiePicTBO sb- 
T0M06n/iePi no/iynaioT AOKyMeHT-OAo6peHMe Tuna TpaHcnopTHoro cpeACTBa. 

B SKcnnyaTaunH TpeSoBaHHB 6e3onacHOCTM aBT 0 M 06 nna KOHTpo/iMpyiOTCfl npi-i nepnoAMHecKnx 
rocyAapcTBeHHbix rexHHMecKHx ocMOTpax. 

CymecTByeT eiye oamh bha 3aKOHOAaTenbHbix orpaHMHeHHPi, HanpaBneHHbiPi Ha npeAOT- 
BpameHMe spe3MepHoro M3HOca 3BT0M06n/ibHbix Aopor m CBB3aHHbiPi c KOHTpoaeM 3a bbto- 
mo6m/ibmm, pa3Mepbi KOTopbix He cooTBeTCTByioT reoMeTpMHecKMM pa3MepaM 3/ieMeHTOB 
aBTOMo6n/ibHbix Aopor. 3 to npeAeabHbie 3HaseHHB raSapmHbix, BecoBbix napaMeTpos 
mwenbix rpy30Bbix aBTOMo6naePi, aBTonoe3AOB, aBToGycoB h MaKcmvianbHO AonycTMMbie 
BepTMKanbHbie Harpy3KM ot oTAe/ibHbix ocePi Ha AopowHoe noKpbiTHe (oceebie Harpy3KM). 
yK33aHHbie npeAenbHbie 3HaseHMB yciaHas/niBaiOTCB rocyAa pctbom b 3aBMCHM0CTM ot koh- 
CTpyKUHH aBT0M06M/lH H AOpOWHbIX yC/IOBklPi. flpM HX npeBbllUeHMM ABMWeHMe no AoporaM 
AonycHaeTcn npH co6moAeHHM cnepMa/ibHbix Tpe6oBaHMPi m nawAan Tawan nepeB03Ha 06/iara- 
eTcs Aono/iHmenbHbiM aopowhwm Ha^oroM abb KOMneHcaynn noBbiuieHHoro M3Hoca Aopow- 
Horo nOKPblTMB. 

npHMep BecoBbix h ra6apMTHbix orpaHMneHHPi b P<J> abb naTMOCHoro ceAenbHoro aBronoe3Aa 
(AByxocHbiPi TBran m TpexocHbiPi nonynpuuen) npn ashwchmh no MarHCTpanbHbiM AoporaM npMBe- 

Aen Ha puc. 1.10. 

Bee nepeHHcneHHbie Bbnue cBOPiCTBa mo>kho oueHMBaTb. ecBM onpeAeBeHbi ycBOBMB 3Kcnny- 

aTauMH. 

ycnoBHB 3Kcn/iyaTaunn aBTOMo6MBB noApa3AeBBtoTCB na: 

- AopowHbie ycnoBHB 3Kcnnyaiaunn, onpeAenaioiMHecB xapaKTepMCTMMaMM aaT0M06nnbH0Pi 
Aoporn (noAbeMbi, cnycKH, nosopoTbi. run aopowhoto nOKpbiTMB, ujnpwHa npoe3>nePi sacTM 
w t. n.), MHTeHCMBHOCTbio ABMweHHB TpancnopTHoro noTona, 3HaneHneM 3aKOHOA3TeBbHoro 
orpaHMneHMB ckopoctm; 
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flO 10 T 


flo 6,5 T 

(onpeAennercn Hecymeii 
CnOCOSHOCTblO ujmh) 


Pmc, 1.10. Becosbie m ra6apnTHbie orpaHMsetnifl b P<J> ana nnTMOCHoro cefle/ibHoro aBTO- 

noe3fla: rafiapuTHan lunpMHa ao 2,55 m (peifcpMwepaTopbi ao 2,60 m); noAHan Macca ao 38 t; 
BbicoTa ao 4 m; aamh a ao 20 m 

— npHpoAHO-KAMMaTHnecKne CBoPicTBa 3KcnAyaTaunM, onpeAeAfliomnecn TeMnepaTyport. BAaw- 
HOCTbK), AaBAeHMeM OKpywaiOlAerO B03Ayxa. MHTeHCMBHOCTblO OCaAKOB. Ce30HHblM M3MeHeHM- 
eM COCTOBHMR AOpOMHOTO nOKpbITMfl; 

— TpaHcnopTHbie ycAOBMa sKcnnyaiauMH, onpeAeAHtoiUMecn AaAbHocrrbio nepeB030K m paccroHHM- 
bmh MewAy 0CT3H0B0HHbiMM nyHKTaMM, bmaom m xapaKTepMCTMKaMM rpy3a, KOAHsecTBOM nac- 
CaWMpOB M T. Am 

— 3KOHOMMHecKne ycnoBMfi 3KcnAyaTauMM, onpeAenflioiAnecB ypoBHeM pen, TapMcfcoB, HaAoroB 
b tom mam mhom rocyAapcTBe; 

— copMaAbHbie ycAOBMB 3ncnAyaTapMM. onpeAenniomMecB npeACTaBAeHMBMM noTpe6MTeA©M aB- 
tomoSmah o Mope, npecTMWHOCTM m t. A- 

Ha6op cbomctb, onpeAeABKDiAMX KasecTBO aBTOMo6Mna, mx BecoMocTb no oTHoweHMio APyr 
k Apyry. 6yAyT aaBMceTb or npeAcrraBAeHMM Ka>KAoro KOHKpeTHoro neAOBeKa. ot ooamtmkm rocy- 
AapcTBa b AaHHbiM nepMOA, ycAOBMM npeAnonaraeMOM 3KcnnyaTauMM. yMMTbisaa, hto coseraHMe 
3 tmx 4>aKTopoB AaeT orpoMHoe KOAMnecTBO BapMaHTOB, CTaHOBMTca noHBTHbiM to MHoroo6pa3Me 
KOHCTpyKUMM aBTOMoSMnevi, npeACTaBAeHHwx Ha pbiHKe, KawuiaH m3 kotopwx o6ecneHMBaeT Han- 
AynuJMe CBOMCTBa aaa KOHKpGTHbix noTpe6MTeAeii m ycAOBMii 3KcnAyaTauMM. 
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§3 


OBIUEE yCTPOMCTBO ABTOMOBM/IB 


HecMOTpn wa orpoMHoe MHoroo6pa3He tmtiob m MOflenew coBpeMeHHbix aBTOMo6nneM, KOHcrpyKUMa 
Kawjjoro M3 hmx coctomt M3 Ha6opa arperaTOB. y3/ioB m MexaHM3MOB, Ha/iMHMe kotopmx no3BonseT Ha- 
3blBaTb TpaHCnOpTHOe cpeflcrso «aBT 0 M 06 M/ieM". K OCHOBHbIM KOHCTpyKTMBHblM 6/lOKaM OTHOCflTCS: 

— /jBMraienb; 

— flBMWMTe/lb; 

— TpaHCMMCCMB; 

— cMdeMbi ynpaBneHMB aBTOMo6M/ieM; 

— Hecyman CMdeMa; 

— noflBecKa Hecyiueii CMdeMbi; 

— Ky30B (Ka6MHa). 

flBMraTe/ib AB/iaeTca mctomhmkom MexaHMnecKOM 3HeprMM. Heo6xoaMMOM ABMweHMa aB- 
TOMo6M/m. MexaHMHecKaa 3HeprMfl no/iynaeTcn 3a cneT npeo6pa30BaHMfl b ABMraTe/ie apyroro 
BM/ia 3HeprMM (3HeprMM cropaiomero Ton/iMBa. 3neKTpo3HeprMM, SHeprMM npeflBapMTenbHo cwa- 
Toro B03flyxa m t. n.). Mctohhmk HeMexaHMsecKOM SHeprMM, KaK npaBMno, HaxoflMTCH HenocpeacT- 
BeHHO Ha aBTOMo6M/ie m BpeMa ot BpeMeHM nono/iHaeTca. 

B 3asMCMM0CTM ot BMfla Mcno/ib30B3HHOM SHeprMM m npouecca ee npeo6pa30B3HMB b MexaHMHecKyto 
Ha aBTOMo6Mne Moryr npMMeHsrrbca: 

— flBMraienM, Mcno/!b3yiomMe SHeprMio cropaiomero TorwMBa (nopuJHeBOM ABMraTe/ib BHyrpeH- 
Hero cropaHMB, ra30Baa Typ6MHa, napoBOM flBMraTe/ib. poropHO-nopiuHeBOM ABMraTe/ib BaH- 
Ke/ia, ABMraTenb BneujHero cropaHMB CTMp/iMHra m t. n.); 

— flBMraieTiM, Hcno/ib3yioinMe 3/ieKTpo3HeprMio, — 3/ieKTpoABMraTe/iM; 

— flBMraienM, Mcno/ib3yiomMe sneprMio rtpeABapMTe/ibHO onaToro B03ayxa; 

— ABMraTenM. Mcno/ib3yiomMe 3HeprMio npeflBapMTe/ibHO pacKpyneHHoro MaxosMKa. — Maxo- 
BMMHbie flBMraTe/iM. 

HaM6oabiuee pacnpocipaHeHMe Ha coepeMeHHbix aBTOMo6M/iax nonysM/iM nopujHesbie ABMra- 
Te/iM BHyTpeHnero cropaHMB, Mcno/ib3yK>iUMe b KanecTBe mctohhmk 3 3HeprMM WMAKoe ron/iMBO 
He$TBHOra npOMCXOM<fleHMR (6eH3MH, AM3e/lbH0e TOrUlMBO) MT1M TOplOHMM ra3. 

K cMCTeMe «ABMraTeJib» othocht TaKwe noacMcreMbi xpaHeHMn m noaanM Ton/iMBa m yaaneHMa 
npoflyKTOB cropaHMfl (CMdeMbi BbinycKa). 

ABMWMTe/ib aBTOMo6Man o6ecneHMBaeTCBB3b aBT 0 M 06 M/in c BHeuiHeM cpeAOM, no3BormeT eMy 
"OrrajiKMBaTbcfl” ot onopnoPi nosepxHOCTM (aoporM) m npeo6pa3yeT 3HeprMio ABMraTena b sHeprMio 
nocTynaTeabHoro ABMweHMfl aBT0Mo6M/w. Ochobhom tmti ABM>KMTe/ifl aBTOMo6M/in — Koneco. MHoraa 
B aBTOMOSM/lBX npMMeHflIOTCfl KOM6MHMpOBaH- 
Hbie ABMWMTeaM: ana aBT 0 M 06 M/ieM bwcokom 
npoxoaMMocTM KO/iecHO-ryceHMHHbie asMWMTe- 
jim (pmc. 1.11), aan aBTOMo6MneM-aMct)M6MM ko- 
necHbiM (npM abmwshmm no aopore) m BoaoMer- 
HbiM (Ha n/iaBy) ABMWMTenM. 

TpaHCMMccMB (cMaoBaa nepeaana) 3 bto- 
mo6m/ih nepeaaeT 3HepTMio ot aeMraTean 
k aBMWMTe/ito m npeo6pa3yeT ee a yaoSHyio aaa 
Mcnonb30BaHMfl b aBMWMTene $opMy. Tpanc- 
mmccmm Moryr 6biTb: 

— MexaHMHecKMe (nepeaaeTca MexaHMHec- 

Kaa SHepTMa); ceMMMHbiM flBMWMTe/teM 



Pmc. 1.11 ABT 0M06M/ib TA3-42 c KO/iecHO-ry- 
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- 3neKTpwMeci<ne (MexaHMwecKan sHeprua pBMraTean npeo6pa3yeTcn b 3/ieKTpMMecKyio. nepe- 
paercn k pBHwmeaio no npoaopaM m raM CHoaa npeo6pa3yeTcn b MexaHHsecKyio); 

- rnppoo6i.eMHaa (epameHne KoneHMaroro Baaa pBMraTeas npeo6paayeTcs HacocoM b anep- 
two noTO«a whpkocth. nepepatoipencfl no Tpy6onpoBopaM k woaecy, h tbm. nocpepcTBOM rup 
poMOTopa, CHosa npeo6pa3yeTcn bo BpameHne); 

— KOM6nHnpoBaHHbie (3/iGKTpOMexaHMMecKne, rMflpoMexaHBHecKMe). 

HanOoabiuee pacnpocTpaneHMe Ha coBpeMeHHbix aBT0M06nn«x nonyHnnn MexaHHnecKaa 
m rMflpoMexaHHMecKan tp3hcmmccmh. MexaHHHecKaa TpaHCMnccHB (pnc_ 1.12) coctoht m 3 cfepuK- 
umohhom My4>Tbi (cpenaeHMsi), npeo6pa30Baie/ift KpyTmpero MOMeHTa, raaBHon nepepann. pmt>- 
(J>epeHunana. nappaHHbix nepepan. noayoceii. 

Cpen/ieHne — Mycjrra. paioipan B03M0WH0CTb KpaTKOBpeMeHHO pa3i>epnHHTb n naaBHO co- 
epuHHTb flBuraTenb h cBH3aHHbie c hum MexaHM3Mbi ipaHCMnccnn. 

npeo6pa30BaTeneM Hpyrsupero MOMeHTa HBaseTca MexaHH3M, no3BoasiotuMH CTyneHHaTO nan 
6eccTyneHHaTO M3MeHflTb MpyTHipHM MOMeHT pBHraTean h HanpaBaeHwe BpaipeHHH Ba/iOB TpaHC- 
MHCCHH (pat) ABHWeHHB 3aflHHM XOflOM). ripn CTyneHHaTOM H3M6HeHHH MOMeHTa flaHHbIM Mexa- 
hh3m na3biBaeTca kopo6koh nepepan. npn 6ecciyneHHaTOM — BapwaTopoM. 

HnaBHaa nepepasa — 3y6HaTbiH pepytcrop c kohhm6Ckhmm m (h/ih) pHnMHflpHHecHMMH mec- 
TepHBMH, noBbuuatomnfi KpyTBmuH MOMeHT, nepepaBaeMbiii OTpBMraTeafl h KO/iecaM. 

AM4>4>epeHpHa/i — MexaHH3M, pacnpepeamoipMii KpyrsupMH MOMeHT Mewpy BepyuiHMM KoaecaMH 
H n03B0nflt0lUHM BpamaTbCB HM C p33HblMH ymOBblMH CKOpOCTHMH (npn PBHWeHMM Ha nOBOpOTaX 
nan no nepoBHOM popore). 

KappaHHbie nepepann npepcTaeanioT co6om Baabi c wapHMpaMM. CBfl3biBaioipHe Me>«py 
co6oh arperaTbi tp3hcmhcchm m noaec. Ohh no3BoaniOT nepepaBaTb KpyTmpnki MOMeHT Me*<py 
yKa3aHHbiMH MexaHM3MaMn, Baabi woropbix pacnoaoweHbi ne coocho h (nan) M3MeH«toT npH pbm- 
weHHH B3anMHoe pacnoaomeHHe ppyr OTHOCHTeabHO ppyra. KoanMecTso KappaHHbix nepepas 3a- 
BHCHT OT KOHCTpyKmiH TpaHCMMCCMH. 

fMppoMexaHHHecKafl TpaHCMMCCHfl OTaMHaeTCfl ot MexaHHnecKOM TeM. hto bmccto cpenaeHMB 
ycTanaBaHBaeTCB rnppopnHaMHMecKoe ycTpoiicTBO (rHppoMy<t>Ta nan rnppoTpaHc4>opMaTop), 
BbinoaHHKDipee Kan <t>yHKiinn cuenaeHMa, TaK h 4>yHKUMn 6eccTyneHHaToro BapnaTopa. Kan npa- 
Bnao, 3to ycTpoMCTBO pa3MeipaeTC« b ophom Kopnyce c MexaHMsecKOM nopo6Koii nepepan. 



Pmc. 1.12. MexaHMsecKan tp3hcmmccmb KaaccMsecKoro aBTOMo6Man 
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3neKTpMHecKHe TpaHCMMCCMM npMweHBioTcs cpaBHMTeabHo peano (wanpMMep wa rnweabix 
KapbepMWK caMOcaaiiax. na BHeaopownbix 3BT0M06nnax) m BaniOMaioT b ce6n: reneparop wa abb 
larene npoBoaa m cncTeMy aaeKTpoynpaBaeHMn. anewTpoMOTopbi na woaecax (aneHTpUMecKne 

Morop-Koneca). 

npn wecTKOM coeaBHeHMM asuraienB, cuenaeHMn m kopoGkb nepepan (BapnaTopa) aaHHas 
KOHCTpyKitBS HaabiBaeTCB cmaobmm arperaTOM. 

B pnae cnyMaeB Ha aBTOMo6nne Moryr 6biTb ycraHOBaeHbi HecKO/ibKO aBHraTeaeii pa3/in'iHbix 
innoB (HanpMMep aenraieab BHyrpeHHero cropaHMH m aaeKTpoaBMraTeab), CBS3aHHbix apyr 
CapyrOM TpaHCMHCCMeM- TaKaH KOHCTpyKUMS Ha3blBaeTCB rH6pHAHOM CHJIOBOM yCTaHOBKOM. 
CwcTeMbi ynpaeaeHHB aBT 0 M 06 HneM BK/uosaioT b ce6n: 

— pyneBoe ynpaBaeHHe; 

— TopM03Hyio CHtrreMy; 

— ynpaBneHMe nposMMM CMCTeMaMM aBTOMo6Man (ABMraieaeM, TpaHCMMCCMePi, TeMneparypoH 
b «a6HHe M t. a.). 

Pyneaoe ynpaaaeHMe caywMT a ah H3MeHeHns nanpaBaeHMH ABMweHMB aBTOMo6n/iB. wan npa- 
bmao. 3a cseT noBopcna ynpaBaneMbix Koaec. 

TopM03Ha« CMCTBMa caywMT aas yMeHbuieHMH ckopoctm aBMweHM* aBT 0 M 06 nns) BnaoTb 
ao noanoM ocraHOBHH m Haaewnoro yaepwaHMfl ero Ha Mecrre. 

Hecyman cHCTGMa aBTOMo6Ma« caywMT ans KpenaeHMS Ha Hen Bcex nposMx y3aoB, arpera- 
TOB H CMCTeM aBT 0 M 06 MAS. 0h 3 MO)KeT BbinOAHBTbCB B BHAe naOCKOii paMbl (PMC. 1.13) MAM oe-b- 
eMHoro necymero Ky30Ba (pnc. 1.14). 

noflBecKa Hecymew CMCTeMbi o6ecnesMBaeT ynpyryio CBB3b noaec c Hecymefi cmctbmom 
h o6ecneMMBaeT naaBHOCTb xoaa aBTOMo6Man npn ABMweHMM no HepoBHOM aopore, yMeHbuiaeT 
BepTMKanbHbie AMHaMMMecKMe narpy3KM, nepeaaBaeMbie Ha aBT 0 M 06 MAb ot aoporn. 

KyaoB (Ka6nHa) caywMT a™ pa3MemeHMH BOAMTean. naccawnpoB. rpy3a mam cneuMaabHoro 
o6opyaoaaHMB. TpaHcnopTMpyeMoro aBTOMo6MaeM. Ka« 6biao oTMeneHO Bbitue. b paae caysaeB 
Ky30B coBMeiuaeT <t>yHKUMM Hecymei-i cMcreMbi (HecyiuMM Ky30B). K CMCTeMe aBT 0 M 06 nas -Ky30B* 
npMHBTO OTHOCMTb TaKwe MHorne y3aw. arperaTbi, noacMCTeMbi, He nonaBuiMe b apyrne cncTeMbi 
aBTOMopMaa (BHeuiHMe cBeroBbie npn6opbi, KaMMaTMHecHMe ycianoBKH b caaoHe. paa ycTpoPiCTB 
eeaonacHocTu aah BOAHTean m nacca>KMpoB m t. a.). 



Pmc. 1.13. Hecyuian cncTBMa b suae aoHmepoHHon paMbi 
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Pmc. 1.14. HecymMM Ky30B aerKOBOro aBTOMo6n/in 


TMflbl ABTOMOEM/1EM 

OrpoMHoe KO/innecTBO MOAeneii m KOHCTpyKUMii coepeMeHHbix aBTOMoSM/ieii MOweT 6biTb noA- 
pa3AeneHO hb onpeAe/ieHHbie Tnnbi (mam Knaccbi). Han6onee o6mafl KAaccM(}>MKaUMfl TpaHcnopT- 
Hbix cpeACTB (TC) CBH33H3 c mx H33H3HeHMeM. flaHHafl wiaccM(t)MKauMfl npMBeAeHa B MeWAyna- 
Poahom CTaHAapie HCO 3833. 

Becb napK aoppjkmwx TC noApasAe/meTCH Ha MexaHMHecKMe TC (TC c ABMraie/ieM) m 6yKCMpy- 
eMbie TC (npMuenbi m nonynpMpenbi). MexaHMHecKoe TC. 6yKCMpyiomee nptmen mam no/tynpMpen, 
Ha3biBaeTCB 3BTonoe3A0M. Tlo Ha3HaseHMio TC noApa3AeAAioTCfl na : 

— JierKOBbie aBTOMo6MAM (pnc. 1.15a) — MexaHMHecKMe TC, npeAHa3HaHeHHbie, raaBHbiM o6pa- 
30 m. aaa nepeBOSKM jiioagm m mx 6ara>«a, b KOTOpbix pa3MetnaeTCA He 6oaee agbatm nocaAOH- 
HblX Mecr, BKAKDHafl M6CT0 BOAMTeAfl; 

— rpy30Bbie aBTOMoOMAM (pmc. 1.156) — MexaHMHecKMe TC, npeAHa3HaneHHbie, maBHbiM o6pa- 
30M, aaa nepeB03KM rpy30B mam cnepMa/ibHoro oOopyAOBaHMA; 

— aBT06ycbi m Tpo/i/ieM6ycbi (pmc. 1.15b) — MexaHMHecKMe TC, npeAHa3HaneHHbie aaa nepeB03- 
km ziKDAeii m mx 6ara>«a. b KOTOpbix pa3MemaeTCA 6oaee agbatm nocaAOHHbix MecT, Bwnonaa 
MecTO BOAMTe/ifl; 

MOTOTpaHcnopTHbie cpeACTBa (pnc. 1.15r) — MexaHMHecKMe TC, MMeiou/Me Aaa, TpM, MHorAa 
seTbipe Koneca (KBaApMUMK/ibi), CHapfl/KeHHan Macca KOTOpbix He npeBbiwaeT 400 kt m npeA- 
Ha3HaHeHHbieAAfl nepeB03KMAI0AeM(0C06eHH0CTM KOHCTpyKUMM MOTOTpaHCnopTHblX CpeACTB 
b ashhom KHMre He paccMaTpMsaiOTCH); 

— npMpenw (pmc. 1.15a) — 6yKCMpyeMbie TflranoM TC, npeAHa3HaneHHbie aaa nepeao3KM rpy- 
30 b mam nacca/KMpoB, b Koropbix AMUib He3HaHMTeAbHafl nacTb mx Beca HarpymaeT 6yKCMpyio- 
IAMM aBT 0 M 06 MAb; 

— noflynpMuenbi (1.15e) — 6yHCMpyeMbie TAranoM TC, npeAHa3HaneHHbie aaa nepeB03KM rpy3oe 
mam nacca/KMpoe, b KOTOpbix 3HawMTeAbH3A nacTb mx Beca HarpywaeT 6yKCMpyiomMM aBTOMo6MAb. 
B KanecTBe 6yKCMpyiomero aBTOMo6MAA b ashhom caynae npMMeHneTcn cnepMaAbHWM asroMO- 
6MAb, npeAHa3HaseHHbiM MCKAioHMTeAbHo aaa 6yKCMpoBKM noAynpMMena — ceAeAbHbiii TAran. 
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Puc. 1.15. Twu>i AopowHbix TpaHcnopTHbix cpeflCTB: a — zierKOBOH asTOMo6mtb; 6 — rpy30B0M 
aBTOMo 6 n/ib; b — aBTo 6 yc; r — motoumk/i; a — npMuen; e — no^ynpuuen 


Ann Kawfloro M3 npuBeaeHHbix KpynHbix 
TnnoB TpaHcnopTHbix cpeflCTB nMeeTcn 6onee 
noflpo6Ha« K/iaccn<t>MKaunH no pa3/inMHbiM 
npn3HaKaM. 

Taw, nerwoBbie aBTOMo6nrm Moryr noflpa3- 
flenqTbCfl no Ha3Ha4eHHio (MHflMBUflyanbHoro 
no/ib30BaHna. TaKcn, onepaTMBHbix cny>H6, 
cnopTMBHbie m t. fl.); no pa6oseMy o6teMy abm- 
raTenn (Ta6n. 1.1); no ra6apnTHbiM pa3MepaM 
(Ta6n. 1.2); no Tuny «y30Ba (cm. r n. 7). 


Taonnua 1.1. PoccMiicKaB K/iaccM<J>MKaunn 
nerKOBbix aBTOMo6n/ien 
no pa 6 oneMy 06 -beMy flBMraTenn 


PaSoHHfi 

06o3HaHeHne 

o6beM flBnraTe/in, s\ 

MOfle/ien 

flo 1.2 

llxx 

ot 1.2 flo 1.8 

21xx 

ot 1.8 flo 3,5 

31xx 

cBbiiue 3.5 

41xx 
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Ta6/iMua 1.2.EBponeAcKaa KnaccmJmKaijMB nerKOBbix aBT 0 M 06 MneM no pa3MepaM 


Knaccbi A 


BHeujHMe pa3Mepbi, mm 

flnMHa 

ao 3650 

3600-3800 

3800-4400 


6a 3a 

2150-2450 

2350-2500 

2400-2700 


LLlHpHHa 

1450-1600 

1550-1650 

1670-1740 


BbicoTa 

1350-1480 

1350-1480 

1330-1440 


flpHMepbi aBTOMo6MneH 

FIAT Uno 

Peugeot 206 

VW Golf 4 




Pmc. 1.16. rpy30Bbie aBTOMo6n/iM: a — yHM- 
Bepca/ibHbie; 6 — cneuMa/iM3MpoBaHHbie; 
b — cneuMaabHbie 


ABTo6ycbi noflpa3fle/iBK)Tca no no/iHOii Mac- 
ce (flo m/im CBbiiue 5 t), no KO/iMnecTBy MecTana 
cuaeHMB (ao 17 Med. BRnionaa BOAMTe/ia, — 
ManoMecTHbie aBT 06 ycbi); no Ha3HaMeHMto 
(ropoflCKne, npuropoflHbie. MewayropoaHne). 
OTAe/ibHyra rpynny o6pa3yKu Tpon/ieii6ycbi — nac- 
cawMpcKneTC. npMBOflMMbie b ABHM<eHHe 3/ieK- 
rpo3HeprneM. nocTynatoiaen no npoBoaaM. 

Tpy30Bbie aBT 0 M 06 n/iu. npnqenbi h no/iy- 
npnuenbi no H33HaHeHwo MoryT 6biTb yHHBep- 
canbHbiMH (o 6 biMHO b KanecTBe rpy30Boro 
Ky30Ba ncnonb3yeTca oTKpbuaa 6opTOBaa 
nnan^opMa, HHoraa co cteMHbiM tbhtom), 
cneunann3npoBaHHbiMM (Ky30B npucnocoS- 
neH anti nepeB03KH onpeaeneHHbix bhaob 
rpy30B h/ih nMetoTCB ycrpoMCTBa caMonorpy3- 
KM-caM0pa3rpy3KM), cneuna/ibHbiMn (nepeso- 
3mtcb cnepnanbHoe TexHO/iornnecKoe o6opy- 
AOBaHne) (puc. 1.16). MMeeica K/iacc rpy30Bbix 
aBT0M06n/iei}. npeaHa3HaseHHbix mcwiiohm- 


Te/ibHO Ann OyKcnpoBKH npmienHoro cociaBa: 
ceAe/ibHbie TaranM ana nonynpuuenoB, 6anna- 
CTHbie Tarann ana Tawe/ibix npmienoB. 

nPEMMyiMECTBA M HEflOCTATKM 
PA3/lMHHblX KOMflOHOBOK 

C no3MUnii BnnaHna KOHCTpyKUMM TpancnopTHO- 
ro cpeacTBa Ha ero ceoHCTBa Baxwoe 3HaaeHne 


HMeeT KOMnoHOBKa aBTOMo6nna — B3anMHoe 
pacnonomeHHe ocHOBHbix CMCrreM aBTOMo6nna 
(ABMraTena. TpaHCMMCCHM, ABHWMrena. cnaeM 
ynpasneHHa, necymen CHcrewbi. ny30Ba). 

flna nerKOBbix aBTOMo6n/iePi b 6onbiuHH- 
CTBe cnynaeB npMMeHaeTca Ky308. Bbino/iHa- 
ioiahm 0yHKqnn Hecymen cncTeMbi (Hecymnn 
KyaoB), hto yMeHbtuaeT Maccy m o6ecnennBa- 
eT flocTaTOHMyio cBo6oAy ana pacnonoweHHa 
npOHHX cHdeM aBTOMo6Hna. BcipesaoTca 
cneayiomne komoohobkh nerKOBbix bbtomo- 
6nnen: 
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D 

E 

F 

Minivan 


4300-4700 

4300-4700 

4700-5100 

4500-4800 

2500-2700 

2500-2700 

2700-3000 

2700-3000 

1670-1770 

1670-1770 

1800-1900 

1750-1900 

1360-1430 

1360-1430 

1400-1500 

1650-1800 

Nissan Primera 

BMW cepMM 5 

Mercedes S 

VW Sharan 


— KnaccHHecKan (puc. 1.17a) — ABwraienb npoAO/ibHO pacnonomeH cnepeflM, BeflyiyMe woneca 
3aflHne. TpaHCMMCCun 3annMaeT npocTpaHCTBO nofl nonoM Ky30Ba Mempy flBuraieneM m 3aa- 
Hevi ocbio (KOMnoHOBKa no3BonfieT ncno/ib30BaTb b HasecTBe HecymePi cMcrreMbi paMy); 

— nepeflHenpuBOflHafl (pmc. 1.176) — ABMraTe/ib pa3MeiueH cnepeAn npoao/ibHO (inn nonepes- 
ho, Beaymne KO/ieca nepeflHne, TpaHCMMCCMS oeteflUHeHa c ABnraie/ieM: 

— 3aAHeMOTopHan (1.17 b) — ABuraTenb pacno/ioweH c3aAM. BeAyiune Koneca 3aAHne. TpaHC- 
mmccms o6teAMHeHa c ABHraie/ieM; 

— cpeAHeMOTopHaf) (1.17 a) — ABuraienb pacno/ioweH Mexyiy nepeAHeP) m 3aAHePi ocsmm, BeAy- 
uine Koneca 3aAHne. TpaHCMuccuB o6t>eAMHeHa c ABMraTe/ieM. 

npenMymecTBa m HeAOCTaTKM pa3/iMHHbix KOMnoHOBOK npuBeAeHbi b Ta6n. 1.3. 

Kaxyian M3 npeACTaB/ieHHbix komhohobok MOweT MMeTb noAHonpuBOAHoPi BapnaHT. npn koto- 
POM BeAyiAMMU flB/iBtoTCB Bee Koneca. 3 to Ae/iaeics c ue/ibto noBbiiueHna npoxoAHMOCTu, a Tan- 
we h ynpaBflseMocTu aBTOMo6n/ia, ho CBB3aH0 c yeno>KHeHneM KOHcrpyKUMM TpaHCMHCCMH. 



Pmc. 1.17 KoMnoHOBKM nerKOBbix aBTOMo6n/ieii: a — wiaccMsecKafl; 6 — nepeAHenpkt- 
BOAHan; b — 3aAHeMOTopHan; r — noaHonpMBOAHan c ABuraTeaeM Ma 6a3e K/iaccMsecKOM: 
A — cpeAHeMOTopHaji 
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TaSnuua 1.3. npeMMymecTaa m MeflocraTKM paa/iMMHbix komrohobok nerHOBwx 
aaTOMo6NaeA 



nepeAHeMOTopHan. 

nepeAHenpMBOAHan 

KnaccM 

necKan 

CpeAHe- 

MorapHan 

3aAHe- 

MOTopHan 

TnroBbie cbomctbb — 

nopOWHMM aBT 0 M 06 Mflb 

+ 


+ 

+ 

TqroBbie CBOMCTBa — 




— 

rpyweHbiM asTOMoSMAb 

- 

+ 

+ 

+ 

Pa3BecoBKa(pacnpeAeneHne 
Beca aBT 0 M 06 Mnn no ochm) 

+ 

• 



06beM canoHa 

+ 

+ 

- 

• 

06beM 6ara>«HMKa 

+ 

+ 

• 

~- 

B03M0>KH0CTb M0AM(t>MK3pMM 




* 

3aAHeii nacTM Ky30Ba 

+ 

+ 

_ 

_ 

Ta6apMTHafl a^MH a 

+ 

• 

• 

• 

CBOMCTBa i<y30Ba 

npM CTOAKHOBeHMHX 

+ 

+ 



TennoBan HarpyweHHOCTb 

canoHa 

_ 


• 

+ 

803M0WH0CTb C03A3HMB 

nOAHOnpMBOAHOM MOAM0MKaqMM 

+ 

+ 

• 

+ 

WyM b canoHe 

+ 

- 

- 

+ 

Macca 

+ 

• 

+ 

+ 

flnMHa npMBOAOB ynpasneHMA 

CMAOBbiM arperaroM 

+ 

+ 

- 

_ 


no3mnBHoe BnHBMMe; — neraiMBMoe BnnHHiie; •«. — yxyauiaer napaMerp He3HaHHTe/ibMO 



Pmc. 1.19 Cos/ieHeHHbiM topoackom aetooyc 


KoMnoHOBHa aBTo6yca bo mhotom 38bmcmt 
ot ero Ha3HaMeHnn. TaK, fl/iq topoackmx aBTO- 
6ycos (puc. 1.18) Bawew hm3kmm ypoBewb nona 
b canoHe. lumpokmb ABepM, no3BOAfliomMe ycKO- 
pMTb npopecc nocaflKM-BbicaflKM naccawnpos 
Ha ocTaHOBKax. Topoackom aBT 06 yc paccKMTaH 
Ha nepeB03Ky Ka« cmabimmx, Taw m ctoaiamx 
naccax<MpoB. noaroMy oh AO/iweH MMerb yA 06 - 
Hbie nnomaAKM y bxoahwx Asepeii. ujmpokmc 
npoxoAbi m t. n. fl/in noBbimeHMH naccawMpo- 



Pmc. 1.20 MetKAyropoAHMM aBTo6yc 
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BMecrwMocTM npM ycnoBMM coxpaneHMB AocraTOHHOM MaHeBpeHHOCTM ropoflCKne aBra6ycbi pena- 
ioi coineHBHHbiMM; TaKOii aBTo6yc cocTOkir M3 flByx luapHMpHO coeflMHeHHbix HacTen. pacuerwa Ma¬ 
de* He npeaycMOTpeHa (pnc. 1.19). MewflyropoflHMe aBTo6ycbi (pnc. 1.20) npeflHa3HaHenbi a/i« 
fl/iMTenbHOM nepeB03KM CMAfllMMX naccawnpoB. noaTOMy 3pecb npeabBBnfuoTCB noBbiweHHbieTpe- 
6ob3hmb k CMfleHbSM, KOMc()opTy b canoHe. KpoMe Toro. aBTo6ycbi o6opyayioTC5i TyaneroM. KyxneM. 
TeneBM3opaMM. y paHHbix aBTo6ycoB MMeeTCB 6onbuoM o6beM oTcenoB pa3MeiueHMa 6arawa. 

Ky30B aBTo6yca b 6o/ibWMHCTBe c/iynaeB Bbtno/iHsteT (JjyHKUMM HecyipeM CMcreMbi (HecyiyMM Ky- 
308). BcTpeHaioTCB KOHCTpyKUMM. Horfla Ky30B aBToSyca yciaHOB/ieH wa paMe rpy30Boro aBT0M06n/ifl. 

BeayiyMMM wo/iecaMM aBTo6yca Moryr 6biTb Ko/ieca nepeflHeM ocm, 3aflHeM ocm (3aflHMx 
oceii — npM mhotoochom cxeMe) m/im Bcex oce*. 


1 2 3 4 5 



Pmc. 1.21. nepeAHenpMBOAHan KOMnoHOBKa c npoAO/ibHbiM pacnoaoweHMeM ABMraTean: 

1 — ABMraie/ib; 2 — cuen/ieHMe; 3 — maBHaa nepepana; 4 — KopofiKa nepeAan; 5 — Ba/iw npM- 
sofla BeaymMx Kopec 


L 




Pmc, 1.22. nepeAHenpMBOAHan KOMnoHOBKa c nonepenHbiM pacnojioweHMeM ABMraTe/m: 

1 — ABMraie/ib; 2 — cuen/ieHMe; 3 — maBHaa nepepasa; 4 — eanw npMBOAa BepywMx no/iec; 
5 — Kopo6Ka nepepan 


25 


































Pmc. 1.23. nepeAHeMOTopnan 3aAHenpMBOAHan KoivmoHOBKa c ABHraTe/ieivt, pacno/ioweHHbiM 
8 npoAO/ibHOH n/iocKOCTM CHMMeTpMH aBTo6yca: a — c kopoSkoh nepeAas, pacno/ioweHHOH 
nepeA nepeAHeii ocbto; 6 — BHyTpM 6a3bi aBTo6yca; 1 — ABuraTeJib; 2 — aten/iem-ie; 3 — ko- 
po6Ka nepeflan; 4 — KapflaHHaa nepeaaHa; 5 — rnasHan nepeaasa 



Pmc. 1.24 flepeAHeMOTopHaH aaAHenpMBOAHan KOMnoHOBKa co CMeujeHHbiM pacnoflowe- 
HMeM ABMraTe/in: 1 — ABuraie/ib; 2 — cuenneHne; 3 — Kopo6Ka nepeflan; 4 — KapAaHHaa ne- 
peAana; 5 — maBHan nepeflasa 
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Puc. 1.25. 3aAHenpMB0AHan 3aAHeMOTopHaa KOMnoHOBKa c npoAonbHbiM uempa/ibHbiM 
(a) m cMemeHHbiM ( 6 ) pacnono>KeHMeM ABwraTenn: 1 — maBHan nepeflana; 2 — KapAaHHan 

nepeflasa; 3 — Kopo6Ka nepeflas; 4 — cpenneHMe; 5 — ABMraie/ib 



flBMraie/ib MoweT ycTaHasAMBaTbcn b ne- 
peflHeM. 3aflHeii mam cpeAHeM Hacrax aBTo6yca. 
BHyrpvi 6a3bi Mexyjy nepeAHePi m 3aAHeM ocsmm. 
ripn nepeflHenpuBOAHovi KOMnonoBKe ABMra- 
Te/ib MoweT ycTaHas/inBaTbCB Bflo/ib npoflonb- 
hom ocm aBT 06 yca m nonepeK (puc. 1.21; 1.22). 
ripn 3aAHenpnB0flH0M cxeMe ABMraTenb pac- 
no/iaraeicp b npoAOAbHOM nnocKOCTM cummbt- 
Pmm aBT 06 yca mam CMemeH OTHOCMTenbHO ocm 
CMMMeTpMM (pmc. 1.23a, 6; 1.24). 

npM 33AHeM pacnoAoweHMM ABMraTeAB 
B03M0WHbi ABa BapMaHTa ero ycTaHOBKM — 
BAOAb m nonepeK npoAOAbHOM ocm aBToSyca 
(Pmc. 1.25; 1.26). 



Pmc. 1.26. 3aAHenpMBOAHasi 3aAHeMOTopHaa KOMnoHOBKa c nonepeHHbiw pacnoAOweHMeM abm- 
raTeAB m yrnoM a, paBHbiM 60° mam 65° (a), 80° (6) m 90° (b): 1 — rnaeHaa nepeAana; 2 — nap 
AaHHan nepeAaMa; 3 — ABuraTenb; 4 — cpenneHue; 5 — Kopo6Ka nepeAan; 6 — yrnoBoM peAyKTop 
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12 3 


4 


5 



Pmc. 1.27. Cos/ieHeHHbiM aBTo6yc c TBHymeM nepeflHew ceKijMett h AsuraTeneM, pacno/io- 
meHHbiM BHyrpM 6a3bi: 1 — ABMraTe/ib; 2 — cpen/ieHMe; 3 — Kopo6na nepeflas; 4 — KapaaH- 
Han nepeflana; 5 — r/iaBHan nepeAana 


1234 5 



Pmc. 1.28. Cos/ieHeHHbiH aBTo6yc c TO/waioiiteM 3aAHew ceKuneM n npoAO/ibHbiM pacno/io- 
MeHMeM ABHraTe/iB b 3aAHen npnuenHOM ceKijHM: 1 — maBHaa nepeAaaa; 2 — KapAaHHaa 

nepeAaMa; 3 — Kopoena nepeAan; 4 — cpen/iehMe; 5 — ABMraie/ib 



Pmc. 1.29. CoH/ieneHHbiH aBT 06 yc c To/maiouieM 3aAHeM ceHL»neH c nonepeHHbiM pacno- 
noweHHeM ABMraTena e 3aAHen npHueriHoM cexijMM: 1 — rnasHaa nepeAaaa; 2 — KapAaw- 

Haa nepepawa; 3 — yrnoaoM peAyKTop; 4 — nopo6Ka nepeAas; 5 — cpen/ieHMe; 6 — ABMraTe/ib 
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CoMneHeHHbie aBio6ycbi b ochobhom nanniorcn ropoAcaaMa. a hbk npaBano HB3aononbHbiMa. 
flBw arenb b coHneaeHHbix aBT 06 ycax ycTaaoBnea BHyrpa 6a3bi (pac. 1.27), a Taawe b 3aAaea 
ceKuaa. B/jonb ana nonepea. npa stom 3aAHHB ceauan Tonaaiomaa (pac. 1.28; 1.29). 
CpaBMaTe/ibHbta aHana3 aoMnoHOBoa aBTo6yca npeflcrasneH b Ta6n. 1.4. 


Ta6naua 1.4. (lpeaiviymecTBa a HeflocTaTKM pa3/iHHHbix aoMnoHoeoa aBTo6ycoB 



riepeAHeMOTopHan 

CpeAHeMOTopHaa 
(noA nonoM canoaa) 

3aAHeMOTopHafl 

BbicoTa nona canoHa 
(VAo6ctbo Bxofla-Bbixoaa) 


_ 

+ + 

rione3Hoe acnonb30BaHae 
anaabi aeToSyca 

__ 

+ + 

+ 

ypoecTBo ynpaBneaaa 
canoBbiM arperaroM 

+ + 

— 

— 

yaacfcaaauaa c arperaiaMa 
rpy30Boro aBT 0 M 06 ans 

+ + 

+ 

— 

yAo6crBO TexHaaecaoro 
o6cny>aaBaHaB a peMOHTa 

+ 

_ 

+ 

.+ +• — otjimhho; •+• — xopowo; 

— vfloBneTBopmenbHo; — — — 

n/ioxo 




Pac. 1.30 TpyaoBbie aBTOMo6ana: a. 6 — AByxocHwe; b — tpexocMbie; r — MeTbipexocawe; 


A — MHoroocHbie 


29 













































Ta6nnqa 1.6. Mhabkcm rpyaoBbix aBTOMoSunen 


nonnaa 

Macca 

OOoaHaseHMe aBT 0 M 06 nneM 





C 60PT0B0M 
nnaT(J>opMOM 

CeAenbHbie 

TBraMM 

CaMocsa/ibi 

UncTepHbi 

OyproHbi 

Cneuna/ibHbie 

AO 1.2 T 

13xx 

14xx 

15xx 

16xx 

17xx 

19xx 

1,2-2.0 t 

23xx 

24xx 

25xx 

26xx 

27xx 

29xx 

2,0-8,Or 

33 xx 

34xx 

35xx 

36xx 

37xx 

39xx 

8,0-14 t 

43xx 

44xx 

45xx 

46 xx 

47xx 

49xx 

14.0-20,0 

53xx 

54xx 

55xx 

56xx 

57xx 

59xx 

20.0-40.0 

63xx 

64xx 

65xx 

66xx 

67xx 

69xx 

CBbiwe 40 

73xx 

74xx 

75xx 

76xx 

77xx 

79xx 


CymecTByeT Knaccm^MKauMn aBro6ycoB no noAHOM Macce (ao 5 t. CBbime 5 t) m no raSapw- 
Hoii anHHe (ia6/i. 1.5). 

KoMnoHOBKa rpy30Bbix aBTOMo6nneH, npnuenoB, nonynpunenoB CBB3aHa b ochobhom c hojim- 
necTBOM oceii (pwc. 1.30) m McnonHeHneM rpy3osoro npocTpaHCTBa (puc. 1.31). KonnsecTBO ocew 
3aBMcm ot no/iHO* Maccw aBT 0 M 06 nnsi m pa3peweHH0ii Harpy3Kn ot OTAeAbHOM ocm Ha aopory 
(cm. 3aKOHOflaTenbHbie orpanHHeHHB). HeM 6oAbwyio Maccy rpy3a (mam cneiiManbHoro o6opyflOBa- 
hmb) Heo6xoflHMO nepeB03HTb. TeM 6onbiuee hmcao ocefi aoawch MMeTb rpy30B0M aBTOMo6nnb. 

Hecymas CMCTeMa 6oAbWMHCT8a rpy30Bbix aBTOMo6MAeM Bbino/iHeHa b BMAe paMbi, flBMraienb 
pacnonoweH npoflo/ibHO cnepepH, BeAymne Ko/ieca 3aflHne (KAaccMsecKaa KOMnonoBKa). Abtomo6m- 
/im, npeflHa3HaHeHHbieflns ABMweHMB naw no AoporaM, TaK m no 6e3AopowbK>, MMecT Bee aeAyiMMe 
Koneca (noAHonpMBOAHaa KOMnoHOBKa), ho cnpoeKTMpoaaHbi ohh Ha 6a3e AopowHbix rpy30Bwx 
asT 0 M 06 HneH wiaccMHecKOii komhohobhm. /Ihiub He3HaMMTeAbHaa wacTb rpy30Bbix aBTOMo6MAeM. 
npeflHa3HaseHHbix npeMMymecTBeHHO aab abmwchmb sne Aopor. MMetoT KOMnoHOBHy. OTAMsaioiAy- 
KJCfl ot K/iaccHnecKoii (aBTOMo6nnH-aM(})H6nH. cnepMaAbHbie aBTOTpaHcnoprepbi m t. a-)- 

JlerKne rpy30Bbie aBT 0 M 06 win (no/iHoPi MaccoM ao 3,5 t) Moryr 6a3npoBaTbca Ha aiaccn zierKOBoro as- 
tomo6mab. b TaKOM cnynae mx KoMnoHOBKa aHa/iorwsHa KOMnoHOBKe 6a30Boro AerwoBoro aBTOMo6nnn. 


Ta6/iHi*a 1.7. 

KnaccHtfrHKauMn AopowHbix TpaHcnopTHbix cpeflCTB. npMHBTaa b npaBH/iax E3K OOH 


06o3HaHeHne 

06o3HaneHne 

Tun TC 


KaTeropMH 

noAKaTeropnn 



L 

LI. L2 

TC c ABHraieneM AByx- m TpexKo/iecHbie 



L3-L5 

—— 


M 

Ml 

TC c ABuraTe/ieM, nMewiyne He MeHee 4 Ko/iec h npeAHa3HaneH- 

Hbie Ana nepeso3KM He 6o;iee 8 naccawMpoB (KpoMe BOArne/ia) 



M2 

Te we. MMeKUAMe 6onee 8 MecT Ana cmabhmb (KpoMe Mecra BOAme/iB) 



M3 



N 

N1 

TC c ABnraTe/ieM. MMeiomMe ne MeHee 4 Konec 

m npeAHa3HaneHHbie a^b nepeB03Kn rpy30B 



N2 




N3 



0 

01 

TC 6e3 ABHraTe^B 



02 




03 

-v_ 

__^ 


04 


_i 
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Puc. 1.31. Tpy30Bbie aBTOMo6n/in c pa3/iwMHbiMn Ky30BaMn: a — caMocea/i; 6 — «J>yproH; 
b — aBTouMCTepHa-noaynpMuen 


CymecrrByeT poccniicKafl K/iaccn<t>MKauKfl rpy30Bbix aBTOMo6n/iePi no no/iHOM Macce n Tuny «y- 
30Ba (Ta6/i. 1.6). 

Han6onbLuee pacnpocipaHeHMe nonysn/ia wiaccu^MKapMn aopowHbix TpawcnopTHbix cpeacTB 
EsponeiiCKoPi 3K0H0MMHecK0Pi kommccwm OOH (E3K OOH) (radn. 1.7). 


no/)Haa Macca, t 

PaSoHufi o6teM 
aBMraTeaa, cm3 

npHMesaHun 

He pernaMeHTupyeTCB 

Ao 50 cm 3 

Moneabi 

He pemaMeHTupyeTCfl 

He orpaHMHeH 

MOTOUMK/lbl. MOTOpon/iepbl 

He pernaMeHTMpyeTCB 

He orpaHMseH 

AerKOBbie aBTOM 06 n/>n 

flo 5.0 


ABTo6ycbi 

CBbiiue 5.0 


ABTo6ycbi, b tom HMcae cosaeHeHHbie 

Ao 3.5 

He orpaHMHeH 

rpy30Bbie aBT 0 M 06 nnn, cneuna^bHbie aBT 0 M 06 nnn 

Csbiwe 3.5 flo 12,0 


Tpy30Bbie aBTOMo6nmi. aBTOMo6naM-TnraHw, 
cneunanbHbie aBT 0 M 06 u/in 

CBbiiue 12,0 



Ao 0.75 


npnuenbi n noaynpuuenbi 

CBbiuie 0,75 flo 3,5 


->A— 

CBbiuie 3,5 ao 10.0 



Cewuie 10,0 


_1 _ 
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MAPKMPOBKA ABT0M06M/1EM 


B HacTonmee epeMR MHorne crpanbi MMeioT co6cTBenHyio aBTOMo6MAbnyio npoMbuu/ieHHOCTb. 
CyMMapHbiiS roflOBOM BbinycK asT0M06MneM MCHMCAReTCR AecRTKaMM mmaamohob. ripn atom npo- 
M3BOACTBO m npoflama aBTOMo6nneM hocmt MewrocyAapcTBeHHbiM xapawiep. 

/Jnn ywecTOMeHMR kohtpoar 3a orpoMHbiM 
napnoM aBTOMo6Mneii Mnposoe coofiiuecTBO 
(b tom hmc/16 Poccmr) npMHRAo peuieHMe 
O BBeAeHMM eAMHOii 06 lAeMMp 0 B 0 M CMCTeMbl 
MapKBpOBKM aBTOMObMAeM C nOMOlUblO BAeH- 
TM(J)MKaUMOHHOrO HOMepa aBT 0 M 06 MAR MAM 
VIN (Vehicle Identification Number). 

HOMep VIN COCTOMT M3 17 3H3K0B (pMC. 1.32) 
m MMeeTTpM cocTaBHbie nacTM: 

nepBbie TpM no3ML(MM — Me>«AyHapoAHbiM 
KOfl M3roTOBMTens (WMI) — coneTaHne M3 Tpex 
6yKB MAM 6yKB M UM(J)p, MHflMBMflya/lbHOe AAR Kaw- 
Aoro npOM3BOAMTeAR aBT 0 M 06 MAeM. 

CAeAyiomMe wecTb no3MUMM rbariotcr 
onMcaieAbHOM sacTbio HOMepa (VDS), m b hmx 
33KOAMpOBaHO 0603HaMeHMe TOM mam mhom 
MOA eAM (MOAMCj)MKaL(MM) aBTOMObMAR. 

I103MUMM C 10 AO 17 H33blBaiOTCR yKa3a- 
TeAbHOM HaCTblO HOMepa (VIS) M COAepWaT. KaK 
npasMAO, koa roAa Bbinycna (Ha 10 -m no3MUMM) 
M nOpRAKOBblM HOMep KOHKpeTHOTO 3BT0M06MAR. 

HOMep VIN B 06 R 3 aTeAbH 0 M nopRAKe Ha- 
HOCRT Ha KaWAbIM aBT 0 M 06 MAb npM ero npOM3- 
BOACTBe M yKa3blBaiOT B perMCTpaUMOHHbIX 
AOKyMeHTax. Abtomo6mam OTesecTBennoro 
npoM3BOACTBa MMetOT b o6o3HaneHMM Habop 
M3 HeTbipeX-LUeCTM UM(t>p. KOTOpbie CBR33- 
Hbi c KOHCTpyKUMeM aBTOMo6MAR, HanpMMep 
BA3-21099. llepBaR uM<t>pa noK33biBaeT wiacc 3btomo6mar no OAHOMy m3 TexHMHecKMX napaMeT- 
POB (paboMMM o6teM ABMraTeAR — AerwoBbie. rabapMTHafl aamh 3 — aBTObycbi, noAHaR Macca — 
rpy30Bbie aBT 0 M 06 MAM), BTOpaR UMCppa RBAReTCfl MHAeKCOM ero Ha3H3HeHMR MAM TMna Ky30Ba 
(1 — AerKOBOM aBT 0 M 06 MAb, 2 — aBTo6yc, 3-7 — rpy30B0M aBTOMo6MAb c pa3AMHHbiMM ny30Ba- 
mm, 8 — npMLien, 9 — nonynpMuen) (cm. Ta6A. 1.1; 1.5; 1.6). TpeTbR m neTBepTaR qM<))pbi o6o3Ha- 
naioT MOAeAb 3btomo6mar m npMCBaMsaioTCR 3aB0A0M-M3r0T0BMTeAeM. HaAMHMe nRTOM (mam nR- 
TOM M LUeCTOM) UM(f>pbl nOKa3blBaeT, HTO penb MAeT 0 MOAM<t>MKa4MM 6a30B0M MOAeAM. 

flOA MOAM<t>MKai4MeM nOHMMaeTCR aBTOMObMAb, B HOHCTpyKUMKD KOTOPOTO BHeceHbl He3HaHM- 
TeAbHbie M3MeHeHMR no cpaBHeHMio c 6a30B0M MOAeAbio. HanpMMep, BA3-21099 OTAMnaeTCR ot 
6a30B0M MOAeAM BA3-2109 AMuib ct>opMOM 3aAHeii sacTM Ky3oaa. 
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1 A3nn 8 

2 flnoHHS 

3 MITSUBISHI 

8 — ans Eaponbi (neBociopoHHee ynpaanexoe) 

A — Ann Eaponbi (npaBocropoHHee ynpaaretMe) 

4 Ton ny30Sa: 

S — 4-ABepHbid ceAaH, L — 4-ABepHbm xarx6eK 

5 Tun TpaHCMXcom: 

N — 5-cryneHHaraB uexannxeoiasi. 5 nepepax 
R — 4-cTyneHxaTan AKn 

6 Tun ABHraTBns: 

E52 - 1800 - SOHC; E54 - 2000 - DOHC; 

E55 - 2000 - SOHC; E57 - 2000 - fluaera,; 

E64 - 2000 • DOHC • 4WS. E75 - 2000 • SOHC • 4WD. 
E88 - 2500 • DOHC - 4WD 

7 A — naccawnpcxmi aBioMoOxnb 

8 Mopenb aaiOM06nnn; 

E55 — GALANT 

9 MoAenbHbiO rop: 

P-1993 

10 3aBOA 

11 CapnSHbix (nopspKOBbiil) hombp — 3725 


Pmc. 1.32. flpMMep nocTpoeHMn VIN 


TEXHMHECKAfl XAPAKTEPHCTMKA ABTOMOBM/lfl 


3aB0A-M3r0T0BMTeAb cocTaBAReT nepenenb HMcnoBbix 3HaneHMM ocHOBHbix TexHMsecKMx 
riapaMeTpoB 3 btomo6mar aar nawAOM moacam. Tanon nepenenb Ha3biBaercfl TexHMHecKoii 
xapaKTepMCTMKOM, npMBOAMTCR b cnpaBOHHOM AMTepaType, MHCTpyKUMM no SKcnAyaTauMM 
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m no3BcmneT noTpe6MTenio nonysmb npeACTaBneHMe o Ha3HaHeHMM m bosmo/khoctax kom- 

KpeTHOM MOAenw. B TexHMnecKOM xapaKTepMCTMKe, HanpMMep, nerKoaoro aBT 0 M 06 nnsi 

yKa3biBaioT: 

— naccawMpoBMecTMMocTb — MaKCMMa/ibHoe KonunecTBO naccawnpos (wpoMe BOAMTena), 
KOTopoe mowho nepeB03MTb na ashhom aBTOMo6MAe; 

— CHapfiweHHyio Maccy — Maccy 3anpaBneHHoro SKcnnyaTaLiMOHHbiMM wmakocthmm yKOMnneK- 
TOBaHHoro aBTOMo6MAR 6e3 BOAMTenn. nacca/KMpoB h 6arawa; 

— MaHCHMa/ibHO pa3peujeHHyio 3aBOAOM-M3roTOBMTeAeM Maccy (no/iHyio Maccy) — MaKCMManb- 
Hoe 3HaneHne Maccbi aBTOMoOMna c BOAMTeneM. nacca/KMpaMM, OarawoM. rpy30M. npeAycMOT- 
peHHoe 3aBOAOM H3roTOBHTeneM; 

— KO/iecHyio 0opMyny — 3anncbiBaeTCB b bmag AxB, rAe A — o6mee hmcao Konec aBTOMo6nnn, 
B — hmcao BeAyiAHx Konec; 

— ra6apHTHbie pasMepbi — Annwy, ujupuHy, BbicoTy; 

— 6a3y — paccTOBHkte MewAy nepeAHen h 3aAHeii ocamm; 

— ocHOBHbie napaMeTpbi ABMraTena — Tun (6eH3MHOBbiM, AM3enbHbiM), hmcao pmamhapob, pa6o- 
hmm o6teM, MaKCHMaabHyK) MoiuHOCTb. MaKCHMa/ibHbiii KpyrniAHM MOMeHT, nacTOTy spameHHS 
KOAeHMaToro Bana npM MaKCMManbHbix moiahocth h MpyrameM MOMeHTe; 

— ocHOBHbie napaMeipw kopo6km nepeAas — Tun, hmcao CTyneHen; 

— MaKCHManbHyio cnopocTb — MaKCMMaAbHoe 3HaseHne ckopocth, AOCTuraeMoe aBTOMo6MAeM 
ho/ihoh Maccbi Ha ropM30HTaAbHOM A°pore; 

— pacxoA Ton/iHBa b e3AOBOM uM«ne (MMMTMpyiomeM TunnHHbie pewMMbi ABMweHMB) — nyreBOM 
pacxoATonnMsa aBTOMo6n/ifl c ooahom Maccon b nMKne, cocToameM m3 pemaMeHTMpoBaHHO- 
ro Ha6opa pa3roHOB. 3aMeA/iSHMM, ynacTKOB abma/ohma c pa3/iMHHbiMH nocTOAHHbiMM ckopo- 
CTflMM. 

TexHHsecKMe xapaKTepHCTHKH HeKorapbix aBT 0 M 06 nAeH npHBeAeHbi b ta6/t. 1.8. 


Ta6aHAa 1.8. TexHMHecKMe xapaKTepHCTHKH aBTOMo6MjieM 


napaMeipw 

MoAeAb 




BA3-21102 

Audi A6 

Porsche 911 

naCCaWMpOBMeCTHMOCTb. He/1. 

5 

5 

2 

CHapameHHaa Macca, kt 

1020 

1355 

1540 

no/iHaa Macca, kt 

1480 

1980 

1885 

Ko/iecHas cJiopMyAa 

4x2 

4x2 

4x2 

TaSapHTHbie pasMepu, mm : 

—AHMH3 

4265 

4796 

4435 

— UJMpHHa 

1680 

1810 

1830 

— BbICOTa 

1420 

1453 

1295 

Ba3a, mm 

2492 

2760 

2350 

Tun ABHraTenn 

6eH3MHOBblM 



HMCAO UH/IHHAPOB 

4 

4 

6 

Pa 60 HMM OfiteM, cm3 

1499 

1781 

3600 

MaKCHMa/ibHaa MoiAHOCTb, kBt/ npH nacTOTe 
BpameHHH KoneHMaroro aana. mmh 1 

56/5400 

110/5700 

309/6000 

MaKCHMaAbHbiw KpyraiAMH momcht, H-m/ npn 
nacTOTe BpaiyeHMA KoneHnaToro Bana, mmh 1 

116/3000 

210/1750 

560/2700 

Tun kopo6km nepeAan 


MexaHHnecKan 


Hmcao nepeAan, hmc/io CTyneHePi 

5 

5 

6 

MaKCMMa/ibHaa cKopocTb. km/h 

167 

216 

305 

PacxoA ronAMBa. a/100 km: e3A0B0M umka 

6,3 

6,7 

9.2 


2 3atas Ms 1031, 
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§4 


BEflyiUME MMPOBblE nPOM3BOflMTE/lM ABTOMOBM/1EM 


Ha coBpeweHHOM aBt0M06n/ibH0M pbiHKe npucyTCTByer necKo/ibKo coTeH Mapow aBTOMo6wie$i. 
BbinycK no 0TAe/ibHbiM MapwaM MOweT cocTaB/WTb ot HecKO/ibKMX mh/uimohob ao 1-2 lutyk b rofl, 
Ho 3 to M306nnne numb BHeiuHaa CTOpOHa Meaa/iM, Aaiomaa B03M0WH0CTb noTeHqna/ibHOMy no- 
Tpe6MTenio Bbi6paTb HywHbivi ann ce6fl aBTOMo6n/ib. WecTOHaiiwafl KOHKypeHUMB b aBTOMofinnb- 
HOM ceKTOpe MMpOBOki 3KOHOMMKM M Heo6xOAHMOCTb. B nepByiO OHepeAb, CHBWeHMfl 3aTpaT 
Ha npoewTHpoBaHMe h npon3BOflCTBO aBT0M06n/ie(i npnBe/in b nocneflHee BpeMB k yKpynHeHmo 
aBTOMo6MnbHbix 0npM (3a cseT noKynKM Me/iKMx KOHKypeHTOB) nan o6pa30BaHHio a/ibHHcoB aBTo- 

Mo6nnbHbix (J)npM. B pe3y/ibTaie Ha ceroAHHiu- 
hmm aeHb CBboue 80 % MHpoBoro BbinycKa 
aBTOMOSH/ieH npMXOAHTCB Ha flO/lKD Bcero 
OAMHHaflUaTM aBT 0 M 06 nnbHblX KOHLtepHOB 
(CM. AHarpaMMy 1.1). 

npM 3tom yxoA c pbiHKa c/ia6bix cJjmpm He 
BcerAa conpoBowAancn MCHe3H0BeHMeM nx Ha- 
3BaHna. noaTOMy coepeMeHHbie KOHuepnbi Bbi- 
nycKaioT aBTOMo6n/in b pa3/inHHbix cipaHax noA 
pa3/lMHHblMM TOprOBbIMH MapKaMM (pMC. 1.33). 

OcHOBHyio Aonio (oko/io 85 %) MMpoaoro 
BbinycKa cocTaBnaioT ziernoBbie aBT0M06nnn. 
B ceKTope rpy30Bbix aBT0M06nneM no/inon 
Maccort AO 6 T M MHKpoaBTOSyCOB (OKOflO 10 % 
flnarpaMMa 1.1 06i>eM BbinycKa aBTOMo6n- MMpoBoro pbiHKa) /iHA^pyeT nnoHCKMS koh- 
/leii KpynHeMuiMMM MMpoBbiMM KOHqepHaMM qepn Toyota (oko/io 523 Tbic. aBT0M06nneM 



■ GeneralMotor* •Toyota GFotO 

BVWViwateo ■ DymtarCMyatfr ORmaurt 

■ PS* OHoooa ■ Hyuwut'Mia 

■ FIAT OSunifci Q M-ivutWi. 

■ '•Man BBUYV ■npo.-o 



Pmc. 1.33. ToproBbie MapKH KOHqepHa VW Group (2005 r.) 
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b 2001 r). HaM6o/ibLUee Ko/iMnecTBO rpyaoBbix aBT 0 M 06 n;ieM no/iHOA Maccori cabiwe 6 t npwxo- 
/iBTCfl Ha Aomo KOHLiepwa DymlerChrysler (oko/io 204 Tbic. b 2001 r.). npM stom BTopoe Mecro b 
Mupe 33HWMaei KmaiicKafl <)>MpMa FAW (oko/io 150 Tbic. b 2001 r.). DymlerChrysler /iMAMpyeT n b 
npon3B0ACTBe aBTo6ycoe (oko/io 40 Tbic. a 2001 r.). ripon3BOACTBo aBTo6ycoB xapaKTepn3yeTcs 
HamiMMeM 6onbworo KO/insecTBa Ky30BocTponTenbHbix aTe/ibe. n3roTaB/inBaiomnx aBTo6ycbi wa 
arperarax u/accM BeAytAHx (J>wpM no npOM3BOACTBy rpy30Bbix aBT 0 M 06 n/iefi. 

HpynHeriimie npoM3BOAnre/in aBT 0 M 06 M/ieii m aBToOycoB b Poccmm npeACTaBneHbi b Ta6n. 1.9. 


Ta6/iMua 1.9. KpynHetiiiiMe poccHMCKHe npon3BOAHTe/in (2005 r.) 


JlerKOBbie aBT0M06n/ni 

AbtoBA 3 — CBbiuje 700 Tbic. b toa, 

17-e Mecra b Mupe no o6T>eMy Bbinycna 

/lerKMe rpy30Bbie aBTOMo6n/iM 
h Mi-mpoaBTo6ycbi 

TA3 — oko/io 100 Tbic. b roA, 

15-e Mecro b Mupe no o6i>eMy BbinycKa 

rpy30Bbie aBT0M06M/lM 
no/iHOfi Maccofi CBbiu/e 6 t 

KaMA3 — CBbiiue 20 Tbic. b toa. 

18-e Mecro b Mupe no o6teMy BbinycKa 

ABTo6ycbi 

nA3 — oko/io 10 Tbic. b toa, 

5-e Mecro b Mupe no o6teMy BbinycKa 


2 ' 







o 


r n a b a 


flBMraTe/ib cnywMT mctoh- 
HMKOM 3HeprMM, H606X0flM- 
MOM flna flSMWeHMH 3BTO- 

MoSMna. Ha 6o/ibiuMHCTBe 
COBpeMeHHbIX aBT 0 M 06 M- 
nen Mcnonb3yK)Tca ABMra- 

TenM BHyrpeHHero cropa¬ 
HMa (ABC). Ho Tax 6bino 

He Bceraa, m, bo3mo>kho. 

co BpeMeHeM mx 3aMenaT 
Apyrae. 6onee coBepiueH- 
Hbie KOHCTpyKUMM CM/lOBbIX 

ycTaHOBOK. nanpMMep c mc- 

no/ib30BaHMeM TorwMBHbix 

3/ieMeHTOB, 

flBMraieAb 



3B0/lK>UHfl ABTOMOBM/lbHblX ABHTATE/IEM 


3a 6o/iee seM craneTHioio mctopmio cBoero cymecTBOBaHns ABC npow/iM 3HaHMTe/ibHyio sbo/iio- 
UMK), OHM CTaflM 60 flee MOUtHblMM. SKOHOMMHHblMM, /lerKMMM M 3K0/I0rMHeCKM HMCTbIMM, HeM MX 
npefltuecTBeHHMKM. H xoth 3a sto BpeMa npefl/iara^ocb MHoro a/ibrepHaTMBHbix BapnaHTOB aBTO- 
Mo6MnbHbix flBMraieneM, Ha ceroAHawHMM aeHb pea/ibHOti SKOHOMMaecKM ue/iecoo6pa3HOM 3a- 
MeHw cymecTByioiMMM ABMraTenaM Hei. 3to, maBHbiM o6pa30M, o6yc/ioBneHO TeM, hto ron/iMBO, 
Korapoe Mcno/ibayioT stm ABMraie/iM, mowho xpaHMTb b KOMnaKTHOM BMfle m ero 3anaca xBaiaer 
Ha A0CT3T0HH0 6onbiuoM npo6er aBTOMo6M/ia. 

nepBbie asTOMo6MnM npMBOflMnMCb b flBMweHMe napoBbiMM ABMraTenaMM, Koropbie noaBM- 
/lMCb 8 XVIII Bene m aB/ia/iMCb ABMraTeaaMM BHewHero cropaHMa. B stmx ABMraTe/iax Ton/iMBO cwm- 
ra/iocb BHe pM/iMHflpa ABMraTena m Mcnorib30Ba/iocb ans no/iyaeHMa BOflMHoro napa, a TOHHee. 
ra3a, kotopwm nocrynan nofl aasneHMeM b um/imhap ABMraTena m npMBOflM/i b ABMweHMe nop- 
iueHb. M3o6peTaTeneM nepaoro pa6orocnoco6Horo napoaoro ABMraTena asnaeTca anr/iMMaHMH 
flweiiMC yan, kotopwm nonyaMn naieHT na cBoe M3o6peieHMe b 1784 r. napoBbie ABMraTe/iM to- 
ro speMBHM 6biiiM TawenbiMM m rpoM03AKMMM, a rnaBHoe — ohm MMe/iM oaeHb hm3hmm ko3<JhJ>mijm- 
sht noae3Horo fleMCTBMH (Kflfl). 

nonbiTKM co3flaHMa Sonee 3<tx})eHTMBHoro ABMraTena (BHyrpeHHero cropaHMa), b hotopom Ton- 
ombo cwMraeTca BHyTpM iiM/iMHflpa, a pacwnpaioiMMeca ra3bi npMBOAaT b ABMweHMe nopuieHb, 
yBeHaa/iMCb ycnexoM ra/ibKO b 1860 r.. Koraa 4>paHLiy3CKMM MexaHMK >KaH-3TbeH Heayap coaaan 
m 3anaieHT0Baa nepBbiM pa6oTocnoco6HbiM ABC. B 3tom ABMraTene ABMwymMMca nopujeHb 3aca- 
CbiBa/i BHyrpb pnnMHApa CMecb roptonero ra3a c B03flyxoM, m b cepeflMHe xoaa nopiuna cMecb 
BOcn/ian/ieHa/iacb 3/ieHTpMHecK0M mckpom. 

B03M0>KH0CTb npaKTMHeCKOrO MCn0/lb30BaHMH flBC B03HMK/ia TOnbKO noc/ie Toro. KaH 
6bino Mcno/ib30BaHO cwaTMe ra3a b pM/iMHApe. B 1866 r. HeMeijKMM M3o6peiaie/ib HMKona- 
yc ABrycT Otto nonysMn naTeHT Ha HeTbipexTaKTHbiM ABMraTenb BHyTpeHHero cropaHMa. b ko- 
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TOPOM ncnonb30BB/)c* npHHUMn chotma ropio'ieM cmccm nepeA 3awnraHneM. PaConnii 
npouecc. npoMCXOAmUMM b t3khx ABMrareAax. no/iynun Ha3BaHne "i»hka Otto-. ABC. pafio- 
raiowne Ha stom npHHi»nne, MMenn 3HaiMTeAbHO 6o/iee bwcokhm KnA. neM naposwe abm 
rare/iti, h. ecTecTBeHHO. BbuecHMB nocneflHHe. ocTaioTca caMbiMH pacnpocTpaHeHHWMM ao 
ceroflHmiiHero aha. 

no3flHee. aHrnHMaHHH Ayrnac Knapw M3o6pen ABnraTenb, paSoTaioiAMM no flsyxTaHTHOMy 
miKny, ho lawne ABnraie/in He Hauinn uinpoKoro npMMeHeHMB Ha aBT 0 M 06 Mnax. 

B 1892 r. Pyao/ib4> An3enb nonyann naienT Ha ABnraTeAb, b kotopom McnoAb30BaAca aeTbi- 
pexTaKTHbiH ijmka Otto. OmuHHe aaKAiosanocb b tom, hto b uhahhap noflasa/iacb He CMecb Ton- 
AHBa C B03flyX0M, a HMCTbIM B03AyX, KOTOpbIM CMAbHO CWMMaACa, HarpeBaACb npH 3T0M AO BblCO- 
kom TeMnepaTypbi, aoct3tohhoh a^a BocnAaMeHeHMa TonnMBa, noAaBaeMoro 3aieM b uhahhap. 
6 ea HeoSxoAHMOCTM npuMeneHHH atia 3toto 3neKTpnsecKOH mckpw. CeroAHa TaKMe ABnraTeAM, 
Ha 3 biBaeMbie no MMeHM co3A3Teua AHaenaMM. tunpoKO npnMeHBiOTCB b KanecTBe chaobwx arpe- 
raioB aBT 0 M 06 nneM. 

no KOHCTpyKUHH Bee aBTOMo6nnbHbie ABnraTe/in BHyrpeHHero cropaHHa momho pa3AennTb 
Ha nopuiHeBbie h poTopHbie. B nopiUHeBbix ABnraTenax pacuinpaiomMeca npn cropaHMM TonnMBa 
ra3bi npusoAaT b ABMweHne nopiueHb, B03BpaTHO-nocTynaie/ibHoe AenmeHMe Koraporo npeo6- 
pa3yeTca bo BpameHMe KoneHnararo sana. B 3aBncnMOCTM ot cnoco6a BocnnaMeHeHna TaKMe 
ABnraTe/iH mowho pa3AennTb Ha Ase rpynnw: c BOcn/iaMeHeHHeM ot hckpw (6eH3MHOBbie) 
h c BoennaMeHeHHeM ot cmamsi (AM3enM). B poTopnbix ABnraTenax pacuinpaiomMeca ra3bi B03- 
AencTByiOT Ha BpamaiomyiocA ABTanb — porap. PoropHbie ABuraTenn noApa3AenaioTCA Ha ra- 
30Typ6nHHbie h poTopHO-nopiuHeBbie. Han6o/ibuiee npwMeHeHne Ha aBT 0 M 06 n/iax nonyaMAM 
nopiuneBbie ABC. 


§6 

nPMHUMnbl AEMCTBMH PA3/lMHHblX TMflOB ABHTATE/IEM 


HETblPEXTAKTHblM ABMfATEAb 


HeTbipexTaKTHbiPi ABnraTe/ib (pnc. 2.1) coctoht H3 umahhapob, ycrraHOB/ieHHbix Ha wapTepe 
h 3aKpbiTbix CBepxy toaobkoh. CHM3y k KapTepy KpennTca noAAOH. B ronoBKe phahhapob ycTa- 
HOBneHbi K/ianaHbi — snycKHbie h BbinycKHbie — h CBeaM 3a>KMraHMA (b 6eH3MHOBbix) ham 
0opcyHKM AAfl Bnpbicna TonnMBa (b AH3enax). BHyTpn unnMHApa B03BpaTHO-nocTynaTeAbHO 
nepeMemaeTcn nopiueHb. KOTopbiM aepe3 nopiuHeBon naneq coeAHHen c aepxHen toaobkom 
luaTyHa, Hmwhaa roAOBKa waTyHa oxBaTbisaeT waTyHHyio inenKy KoneHsararo BaAa. KopeH- 
Hbie ujefiKH KOToporo yciaHOBAeHbi Ha noAWMnHMKax b KapTepe ABMraieAa. nopiueHb ynAOT- 
HaeTcn b uMAMHApe nocpeACTBOM nopiUHeBbix Konep. Ha KOHpe KoneHnaToro BaAa 3aKpen- 
nen MaxoBHK. rioAO>«eHMe. KOTopoe 33HMMaeT nopiueHb b KOHpe ero xoAa Baepx. HaabiBaeT- 
ca BepxHen MepTBOM tohkoh (BMT), a noAoweHMe b Konpe xoAa bhm3 — HnwHen MepTBOH 
tohkoh (HMT). nepeMemeHHe nopiuHn ot oahom MepTBOH tohkh ro APyron npn pa6oTe ABnra- 
Teua HaabiBaeTca taktom. 06-beM, Koropbifi o6pa3yeTca HaA nopiuneM npn h3xo>ka6hhh ero b 
BMT Ha3biBaeTca o6beMOM KaMepbi cropaHHa. 06beM. KOTopbin ocBo6o>«AaeT nopiueHb npn 
ero ABHmeHMM ot BMT k HMT, Ha3biaaeTca pa6oHMM oSbeMOM mam AMTpamoM AanraTeua. 
CyMMa ofibeMa KaMepbi cropaHHa m pa6oaero o6beMa Ha3WBaeTca nonHbiM o6beMOM 
UHAMHApa. 
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OneHb BawHbiM napaMeTpoM nopuiHeBoro flBuraTe/in aBAaeica cTenenb omaron. Koropaa onpe- 
Aenaerca nan oTHOiueHHe noAHoro ofibBMa unniiHflpa k o6t>eMy KaMepw cropanna, CreneHb cmaim 
coBpeMeHHbix aBTOMoennbHbix flBnraie/ieM c McxpoBbiM 3ax<MraHMeM paBHa npuMepHo 10. Abto- 
Mo6nfibHbie MeibipexraKTHbie fln3enn nMetor 6onee BbicoKyio CTeneHb cmotmb, He MeHee 20. 

SeTbipexTaKTHbiH mmka nocnefloeaie/ibHO BKAKwaeT b ce6a c/ieflyiouiHe Tambi: snycK, cwaTHe, 
paOoHMM xoa h BbinycK (pno. 2.2). 



Phc. 2.1 a. ABMraTejib BA3-2111: 1 — noABOAamaa Tpy6a Hacoca oxAawAaioiueH whakocth; 
2 — 6aok UHAMHflpoB. 3 — TepMOCTai; 4 — flaiHHK TeMnepaTypu ojoiaxt/taomeii wmakoctm cmc- 
TeMbi ynpaB/ieHHB ABMraieneM; 5 — BbinycKHon naTpy6cw ox/iaMAaioiueH wmakoctm; 6 — 3amyw- 
Ka toaobkm 6no«a pmamhapob; 7 — KpbiujKa toaobkm 6aok3 pmamhapob; 8 — peryAarop AaB/ie- 
hmb TonmiBa; 9 Kpbiuma MacA033AMBH0M ropAOBMHbi; 10 — Tpoc npMBOAa APocceAbHOM 3a- 
caohkm; 11 — APOcce/ibHbui y3en; 12 — perynaTop xoaoctoto xoAa; 13 — a3thhk noAoweHMa 
ApoccenbHoa 3acnoHKn: 14 — pecneep: 15 — 3aAHaa Mpbiuwa npMBOAa pacnpeAeAHTenbHoro 
Bana; 16 — nepeAHaa Hpbrnwa npMBOAa pacnpeAeAMTeAbHoro Ba/ia; 17 — (}>opcyHKa; 18 — npo6- 
Ka ujTyuepa totiambhom paivtnbi; 19 — TonAMBHaa paMna; 20 — BnycKHOM KOAAeKrop; 21 — npaBbm 
oriopHbiH KpoHiuTewH BnycKHoro KonneKTopa. 22 — wkmb npMBOAa reHepaiopa; 23 — MacAAHbiM 
(J>MAbTp; 24 AaiMHK noAoweHMa KOAeHaaToro Bana; 25 — noAAOH waprepa; 26 — BbinycKHOM koa- 
Ae«iop; 27 — waTyH; 28 — KOAeHHaTbiM BaA; 29 — AeBbiM onopHbiM KpoHuneMH BbinycKHoro koa- 
AeKTopa; 30 — mbxobmk 
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Pmc 2.16. nonepeHHbiH pa3pe3 ABnraTe/in BA3-2111: 1 — npo6na c/iMBHoro OTsepcTna nofl- 
flowa KapTepa: 2 — no/mon napiepa; 3 — MacnnHwii <J>nnbTp; 4 — Hacoc ox/iawiaiomeii whakoctm: 
5 — BwnycKHOM Kon/ieKTop; 6 — BnycKHOii KO/i/ieKTop; 7 — cfopcyHKa; 8 — TonnnBHas paMna: 
9 — pecMsep: 10 — Kpuuwa to/iobkh 6no«a um/imhapob; 11 — KpbaiJKa noAwunHHKOB pac- 
npeaenme^bHoro Ba/ia; 12 — pacnpeA&nmenbHbiM BaJi; 13 — wiiaHr BeHTn/iflunn KapTepa; 
14 — perynupoBOMnas wan6a Manana; 15 — cyxapn wianaHa; 16 — TCwinaTenb; 17 — npy>KM- 
Hbi Manana, 18 — Mac/iocbeMnbiM KO/inasoH; 19 — nanpaB/iaioiuafl BTy/iKa K/ianaHa; 20 — Ma¬ 
rian; 21 — CBena 3a>«nraHHfl; 22 — ronoBna 6/iOKa ummhapob; 23 — nopweHb; 24 — KOMnpec- 
cnoMHbie KOBbua; 25 — MacnocbeMHoe no/ibuo; 26 — nopuiHeBOti na/ieu; 27 — 6/iok umhhapob; 
28 — ujaryH; 29 — Ko/ieHnaTbifi aa/i; 30 — upbiuma uiaTyHa, 31 — yKa3are;ib ypoBMs Macna: 
32 — npneiuHMK Mac/i«Horo Hacoca 
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Puc. 2.2 SeTbipexTaKTHbiH umk/i: a — Bnycn; 6 — cwaTMe; a — pa6osHH xop; r — BwnycK 
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ripn pa6ore 6eH3MHOBoro ABaraTenn b Hanane Tama Bnycwa oTKpbiBaeTcn enycKHoa Knanan. 
a nopuieHb nepewemaeTcn ot BMT. do Mepe nepeMemeHan nopuiHsi no aanpaBneHaio k HMT b 
UM/iMHflpe o6pa3yGTcn pa3pemeHne a b Hero nociynaeT eiaecb napoa 6eH3HHa a eo3flyxa, koto- 
pyio npHHBTO Ha3biBarb T0n/iMBH0-B03flyiuH0M ana ropKwefl cMecbra. nocne npoxofla nopuiHeM 
HMT oh 3 a cneT BpatpeHan KoneH'iaToro Bana HanneT noAHHMarbCfl k BMT. mto BBnneTca Hananoia 
raKTa cwaTMB. B Hanane TaKTa cwaTan 3aKpbiBaeTcn BnyCKHoa KnanaH h 06a KnanaHa ocrawTcn 
3aKpbiTbiMM b TeneHae Bcero raKTa. npa nepeMeipenaa nopujHH k BMT ropiosaa CMecb, naxona- 
maaca b panaappe, cwaMaeTcn, ee AaBneHae a TeianepaTypa B03pacTaiOT. MawcaManbHoe 3Ha- 
seHHe aaBneHMB cwaTan B03HHKaei, norfla nopuieHb AOCTaraeT BMT. Ho nocKonbKy npopecc cro- 
paHwa ronnHBa 3aHHMaeT onpeaeneHHoe BpeMa, roptonyio CMecb Heo6xoAHMo noAwenb 3apaHee, 
AO Toro Kaw nopuieHb AOHfler ao BMT b TaKTe cwaTafl. CMecb BocnnaMeHaeica c noMouibio anetcr- 
pasecKoa MCKpbi. npocKaKasaiomeH MewAy 3/ieKTpoAaMn cBena 3awaraHaa. Yron noBopoTa ko- 
neHHararo eana ot MOMeHTa noaBneHna acKpbi ao BMT Ha3biBaeTca yrnoM onepeweHHB 3awara- 
Haa. npa cropaHHH TonnaBa BbiAenaeTca Sonbuioe KonanecTBo SHeproeMKax ra30B, Koropbie Aa- 
bbt Ha nopuieHb. 3aciaBnaa ero b cneAyiomeM Tanie coBepinaTb pa6onaa xoa, kotopwh npoacxo- 
Aht npa aaKpbiTbix KnanaHax, KorAa nopuieHb ABaweTcn no HanpaBneHHio ot BMT k HMT. ITocne 
paSonero xoAa naaHHaeTca tskt Bbinycwa. npa stom oTKpbiBaeica BbinycKHoa KnanaH, a nopuieHb 
ABHweTca no HanpaBnenwo k BMT, BbuecHaa OTpaSoTaBuiae ra3bi b aTMOcifcepy. 3aieM paten 
nosTopaeTca s roa we nocneAOBaienbHOCTH. 


flByXTAKTHblM ABMfATEJIb 


AByxTaKTHbia flBC 06biHH0 He MMeeT KnanaHOB (3a acKmoneHaeM AByxiaKTHbix AH3enea), a BMe- 
cto HHX B onpeAeneHHbix Meciax panaHApa BbinonHeHbi oTBepcTHa, Koropbie Ha3biBaioTca npOAy- 
BOHHblMH OKHaMH (pHC. 2.3). 

Hepe3 oaho okho nociynaeT Tonna8HO-B03AyuiHas CMecb (ana B03Ayx b Aa3ennx), a aepe3 
APyroe yAanmoTCH OTpa6oTaBuiae ra3bi. B ronoBKe panaHApa ycTaHaBnaBaeicn CBena 3awara- 
hhh (ana (JiopcyHKa b AH3enax). nopuieHb b Tanax ABaraiennx, nan npasano, aMeeT cnepaanbHyio 
$opMy. Bo Bpeian nepBoro Tatcra npoacxoABT 
BnycK a cwaTae. KorAa nopuieHb naxoAHTCH 
B HMT. 06a npOAyBOHHblX OKHa OTKpbITbl. 

Hepe3 oaho a3 hhx noA AaBneHaeM ot OTAenb- 
hoto npoAyBOMHoro Hacoca ana c acnonb30- 
BanaeM noAnopuineBoa nonocTa (wapTepa) 
nocrynaeT cBewas ropranan CMecb (ana sacTbia 
B03Ayx b Aa3ennx) a, 3anonHnn panaHAP, oa- 
HOBpeMeHHO BbiTecHneT ocTaTKa OTpa6oTaB- 
uiax ra30B. flBawymaacn k BMT nopuieHb ne- 
peHpwBaeT npoAyBOHHbie OKHa, a HananaeTCfl 
npopecc cwaTan. B6na3a ot BMT nopaeTcn ac- 
xpa oTcsesa aawaraHan (ana snpbicHaBaeTCB 
Tonnaso b AH3ene). nocne Hero HanaHaeTcn 
BTopoii t3kt — pa6oHaa xoa, KOTopbiii nepexo- 
Aar b BbinycK, nocne roro «aK oTKpbiBaeTcn 
BbinycKHoe okho. 

npa OAaHaKOBoa MouiHOtrra AsyxTaKTHbia 
ABaraTenb nonyHaeTCfl npouie a KOMnaKTHee, 
hgm seTbipexTaKTHbia. KpoMe raro, b AByx- 

raKTHbix ABaraTennx pa6onaa xoa npoacxoAHT Pac. 2.3. CxeMa AByxTaKTHoro ABC 
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b /iaa paaa Maine. 3 to npaBeno k tuaponoMy 
npaMenenaio AayxTaarHbix ABaraTenea aa hb- 
6onbwax rpaHcnopTHbix cpeacTaax a arpera- 
Tax. Tauax Kan MOTOuannw, MOTopHbie noflwa, 
ra30H0K0caaKa a t. n. B 60-e rr. AByxTaKTHbie 
ABaraTena ycTanaBnaBaflacb aa aBTOMo6anax 
SAAB, a Tawae aa aBTOMofianax, npoa3eoflaB- 
waxca b rflP (Wartburg a Trabant). 

K cowaaeaaKD, b KnaccaaecKax AsyxTaKT- 
abix flBaraTennx aacTb TonnaBH0-BO3AyinHoa 
CMeca aea36e>«ao TepaeTca BMecre c oipa6o- 
TaBtuaMa ra3aMa. wto o6ycnoB/iaBaeT xygiuyio 
Ton/iBBayio SKoaoManaocTb, no cpaBaeaara 
c aeTbipexTaKTMbiMB ABaraTenaiaa, a nnoxae 
3KO/ioraaecKae nona3aTe/ia. Bot noaeMy Bee 
cepaaao BbinycaaeMbie b aacroainee Bperaa 
aBTOMobana KOMnneKTyioTca aeTbipexTaKTabi- 
Ma flBarare/isiMa. HeofixoAHMo OTMeTBTb. mto 
b nocneAaee BpeMa noaBanacb AByxTaKTHbie 
ABaraTena. b aoropbix acnonb3yeTca npopecc 
snpbiCKaBaaaa TonnaBHO-B03AyiiJHoa CMeca, 
pa3pa60Taaawa 4>apMoa Orbital (pac. 2.4). mto no3Bonano 3aaaaTeabao ynyawaTb noKa3aiena Taaax 
ABaraTenea. Bonee noAPo6HO 3tot Bonpoc 6yAeT paccMOTpeH Hame. MHorae accneAOBaTena OTMe- 
h3mdt Taioxe MeHbiuyio AonroBeHHOCTb AByxiaKTHbix ABaraTenea. Bbi3BaHHyio TeM, hto nopuiHeBbie 
Koabua nocrroflHHO nepeceKaiOT kpomkb npoAyBOHHbix okoh, a noaTOMy a3HaiuaBaioTca bbicrpee. 



Pac. 2.4. flByxTaKTHbiii TpexpanaHAPOBbia 
aBTOMo6anbHbia ABHraie/ib, pa3pa6oiaH- 
Hbia coBMecTHO KOMnaHMAMM Ford a Orbital 


POTOPHO-nOPlllHEBblE ABHfATE/IM 


3a BpeMH 6onee sera croneTHero cymecTBOBaHan aBTOMObana npeAnaranacb coma BapnamoB 
ABaraTenea, ho aoctohhoPi 3aMeHbi nopiAHeBOMy flBC He Hauinocb. EAHHCTBeHHoa anwepHaTa- 
Boa, AOCTariuea npaMeHeHas Ha cepaaHbix aBT 0 M 06 annx, flBnseTcri poTopHO-nopumeBoa ABara- 
Tenb. ana. nan eme ero Ha3biBaioT no aMeHa H3o6peTaTens — ABaraienb BaHKens. 3tot ABara- 
Tenb 6bin enepBbie npaMeHeH na aBTOMo6annx cjjapMbi NSU, KOTopaa BnocneACTBaa Bouina 
b rpynny KoranaHaPi Volkswagen. Ceasac Asaraiena BaHKena yciaHaBnaBaroTca aa HeKOTopwe 
aBT0Mo6ana KOMnaHaa Mazda. B aacTHOCTa, poTopHO-nopujHeBOMy ABaraTenio Mazda Renesis 
Rotary Ana cnopTHBHoro aBTOMobana RX-8 6bina npacywAeHa HarpaAa «/lyHwaa HOBbiPi ABara- 
Tenb 2003 roAa». 

PoTopHO-nopuiHeBoa ABaraienb pa6oiaeT no seTbipexTaKTHOMy panny, KaK a obbiaHwa nopiu- 
HeBoa ABC (pac. 2.5). BMecro nopuiHa b stom ABararene npaMeHaeica Bpaiyaiomaaca poTop 
(pac. 2.6) cneuaanbHoa <J>opMbi, aMeioinaa Ha3saHae »AenbTpoaA“- 

Potop Bpamaerca Bnyrpa Kopnyca Asaraiena, Koropbia Ha3biBaeica CTaropoM a aiaeeT cnow- 
Hyio reoMeipaaecKyio 0opMy. Porop cea3aH 3y6aaioa nepeAaaea c HopnycoM ABaraTena, a 3 a caeT 
3KCueHTpanoBoro Bana, MOweT coBepiuaTb nnaHeiapHoe nepeMemeHae BHyrpa CTaiopa, npa 
3 tom Bee Tpa BepuiaHbi poropa nocroaHHO conpaKacaiOTca c BHyrpeHHea noBepxHOCTbio crraiopa. 
npa 3 tom we>«Ay potopom a CTaropoM o6pa3yiOTca Tpa nonocia nepeMeHHoro o&beMa. b Koropbix 
mo>hho ocymecTBaTb neTbipexTaKTHbia pawi. B Kopnyce ABaraTena BbinonHeHbi aaHanbi Ana npoxo- 
Aa oxnawAaiomea whakocth, a Tarowe Ana noAana B03Ayxa, TonnaBa a Bbinycwa oTpaboTaBoiax ra- 
30B. BocnnaMeHenae TonnaBHo-B03AyuiHoa CMeca ocymeciBnaerca c noMombio CBenea 3a«ara- 
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Puc. 2.5. PoTopHo-nopwHeBOM ABMraTenb «PeHe3MC»: 1 — 6non ynpaB/ieHna oTxpbiBaeT Te m/ih 
nHbie BnycKHbie TpySonpoBOflbi b 3aBncnM0CTM ot wacTOTbi BpamenHs; 2 — Ha Kawayio ceKpuio 
npuxoflHTCfl no Tpn snycKHbix Tpy6onpoBoaa pa3Hofi flnwHbi; 3 — cnepna/ibHan 4>opcyHKa noaaeT 
Macno k paPoHHM noeepxHocTRM; 4 — cMecb b KaMepy cropanns nonaflaei sepea 6oKOBbie OKHa; 
5 — BbinycKHbie KaHa/ibi noKpbiTbi TepMOCTOMKOH KepaMMKOii; 6 — H3-3a SoKOBoro pacno/iowe- 
HHR BbinycKHbix okoh sacTb 0 Tpa 60 TaBLUMX ra30B He noKnaaei KaMepy cropaHH*. a ynacTByeT 
b c/ieayiomeM UHKne; 7 — oGnerseHHbiM porap pa3BHBaei no 10 000 mmh 8 — uiHpHHa ciaTo- 
pa — 80 mm; 9 — ocHOBHan m ao>KnraiOLnafl cbchm 3ax<MraHHfl paGoTaiOT nocnefloeate/ibHO 
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Phc. 2.6. Reran* AByxpoTopHoro ABMraTenn aBTOMo6naH Mazda 



-—-I- 

Pmc. 2.7. AByxpoTopHbiM aenraTe/ib BaHKe- 
aBTOMoowan Mazda RX-8 b c6ope 


hub. yBe/iMHeHwe moluhoctm t3khx ABuraTe/iew 
flocTuraeTcn c npHMeHenneM HecKonb«nx po- 
TopoB b oflHOM ABMraiene (pmc. 2.7). 

Potopho nopujHeBbie ABC 6onee aerKMe 
n KOMnaKTHbie no cpasHenmo c nopwHeBbiMH 
flBuraienflMM m OT/niHatOTCB 6oaee bwcokom Ma«- 
cMMa/ibHOM sacTOTOM BpaiyeHnn. floaroe BpeMn 
caa6biM MecTOM sthx flBuraTenefi 6bi/in ynaoT- 
HeHUH BepLUMH pOTOpa, MMeBlbue HM3KytO flOa- 
roBesHOCTb. ho co BpeMeneM KOMnaHMH Mazda 
peiunaa 3Ty npo6aeMy. OflHaKO 6oabwan nao- 
maflb pa6oHnx noBepxHocTen poropa m ciaiopa 
m HecoBepiaeHHaa cfiopMa KaMepbi cropanna 
npMBOflHT k cyoiecTBeHHbiM noTepaM Tenaa. a 
3T0 OTpnuaTeabHO CKa3biBaeTca Ha noKa33Te- 
aax flBHraTeaa. (losTOMy ABuraTean BaHKeaa 
no cpaBHOHHK) c nopojHeBbiMH aBHraieaaMM 
MeHee SKOHOMMHHbl H 6onee TOKCMHHbl. 


rA30TyPBMHHblE ABMfATE/lM 


OcHOBHoe OTansne ra30Typ6HHHoro flBHraiean ot nopwHeBoro 3anaioHaeTCfl b tom, hto pa- 
6 ohmh npopecc b neM nponcxoanT He puKansHO, a HenpepbiBHO. TonaHBO nocTORHHO Bnpbi- 
CKHBaeicfl b KaMepy cropaHMa TaKoro flBuraTens h, cMewaBWMCb TaM c B03flyxoM, cropaeT. 
06pa3yK>mneca npn stom ra3bi c bwcohoh cnopocTbio nonaaatOT Ha aonaTKH cnaoBOH Typ6n- 
Hbi h TypSHHbi KOMnpeccopa. CuaoBan Typewna nepe3 peayKTop coeaMHfleTCsi CTpaHCMHCCM- 
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en 3Btomo6m/i$i, a KOMnpeccop cnywMT ann HameTaHMH B03flyxa b ABMraTenb. ropanne raaw. 
Bwxoflnmwe M3 iyp6MHbi, nonaflaiOT b Tennoo6MeHHMK, rae HarpeaaioT B03flyx. noAaioiMMM- 
cn b Kawepy cropaHMfl aBMraTensx, nocne Hero yaanmoTca b aTMoc<J)epy. HanMHMe Tenno- 
o6MeHHWKa flaeT BOSMowHOCTb noBbicMTb actxfceKTMBHocTb ra30Typ6nHHoro flBMraTenn. 
ra30Typ6MHHbie ABMraTenM MMeiOT BbicoKyio MoinHOCTb npn He6onbuiMx pa3Mepax CaMOM 
ConbUJOM nacTbio raKoro ABMraTensx siBnsxeTcsx Tennoo6MeHHMK. OTcyrcTBMe B03BpaTHO-no- 
crynaieabHbix rxepeMeiaeHMM b tbkom ABMraTene o6ecneHMBaeT BbicoKyto paBHOMepHOdb 
ero paOoTbi. K apyrMM npeuMymecTBaM ra30Bbix Typ6nH othocbtcb nerKOCTb nycwa npM hm3kmx 
TeMnepaTypax, Manasx tokcmshoctb n B03MOWHOCTb paooTbi Ha pa3nnHHbix (wmakmx m ra30- 
oSpa3Hbix) Ton/iHsax. LLJMpoKoro npMMeHeHMsx na aBTOMo6naax ra30Typ6MHHbie ABMraTenM 
He nonyHHan n3-3a hm3kom TonnMBHOM skohommhhoctm, cMnbHoro ujyMa ripn pa6oie m Bbico- 
hom ctommoctm hx npon3BOflCTBa. CymecTBeHHbiM HeaocTaTKOM ra30Typ6nHHbix ABMraTeneM 
sxansxeTcsx Tatone to. hto ohm MeaneHHO pearnpyioT npn h6o6xoammoctm pe3Koro ycKopeHMSi 

aBT 0 M 06 MBB. 


§7 

XAPAKTEPMCTMKM flBMrATEflfl 


B ABMraTeae BHyTpeHHero cropaHMsx BbiaensnoiMMecsx npn cropaHMM rannMBa ra3bi aaBsiT 
Ha nopujeHb m sepe3 npeoepaayioiMMM MexaHM3M BbinonHsxioT MexaHMsecnyio pa6oiy no 
BpaiueHMio KoaeHnaToro Bana ABMraTensx. 3aieM 3Ta pa 60 Ta Mcnonb3yeTcsx ann BpameHMB 
BeflymMx Koaec aBT 0 M 06 Mnsx. Hio6om ABMraTenb oSnaaaeT onpeaeneHHOM MOinHOCTbio 
m KpyTflmMM MOMeHTOM. BoabiiJMHCTBO nxoaeM npM oueHKe aBTOMo6Mnsx b nepByio osepeflb 
o6pamaK>T BHMManMe Ha MouiHOCTb ero ABMraTensx m HeoseHb MHrepecyioTcsx KpyrsxiMMM mo- 
MeHroM, xotsx ero 3HaneHMe cymecTBeHHO BnnsxeT Ha noeeaeHMe aBTOMo6Mnsx Ha aopore. 
KpyTBinMM MOMeHT Ha Bane ABMraTensx npeacTaBnsxeT co6om npoM3BeaeHMe BenMSMH CM/ibi 
m fl/iMHbi nnena ee aewcTBMSx. 

CoBpeMeHHOM eflMHMueH M3MepeHMSi Kpyrnmero MOMeHTa BB/ineTCB HbiOTOHOMeTp (H-m). 
KpyrsxiMMM MOMeHT, co3flaBaeMbiM ABMraieneM, 3aBMCMT ot paGonero aaBneHMSi BHyrpM um- 
/lMH/jpa aBMraTensx. nnomaaM nopuiHsx. paanyca KpMBOWMrxa KonensaToro Bana m psxaa apyrnx 
napaMeipoB. nocKonbKy BpeMsx B03fleMCTBMB aaBneHMSi ra30B Ha nopiueHb M3MeHsxeTCsx npM 
M3MeHeHMM HadOTbi spaipeHMB HoneHHaToro Bana ABMraTensx, KpyTsxujMM momcht TaK>«e 
M3MeHneTCfl. Ecnn yMHOWMTb BenMHMHy KpyTsxmero MOMeHTa. cooTBeTCTByxoiayio onpeaeneH- 
hom nacTOTe BpaiaeHMB Bana ABMraTensx, Ha ero yrnoByio CKopocTb, nonyHMM 3HaneHMe moui- 
hoctm ABMraTensx, pa3BMBaeM0M npM 3tom ckopoctm. HasMHasx c XVIII b.. eaMHMuen M3Mepe- 
hmsx moimhoctm 6bina nooiaaMHan onna. CoBpeMeHHOM MewayHapoaHOM eaMHMpeM M3Mepe- 
hmh moimhoctm BBnfleTcn KMnoBarr (kBt). npM 3tom noiuaaMHyio CMny (n. c.) aoBonbHO nacro 
npoaonwawT yKa3biB3Tb b TexHMnecKMx xapaKTepMCTMKax aBTOMoSMnbHbix ABMraTenen. Ann 
Toro HTo6bi nepeBecTM MouiHOCTb. yK33aHHyK> b KMnoBanax. b noiuaaMHbie CMnbi. HywHO 
yMHomMTb ee 3HaneHMe Ha 1,34. 

ycKopeHMe. pa3BMBaeMoe aBTOMofiMneM, woTopbiM TaK MHTepecyeTCfi GonbiuMHCTBo 
BOAMTeneM, k3k pa3 b ochobhom m 38bmcmt ot BenMHMHbi KpyrBLuero MOMeHTa MomnocTb 
ABMraTenn onpeaenneT, rnaBHbiM o6pa30M. MaKCMManbHyio CKopocTb aBT0M06Mns. ripoitiec- 
cMonanbHbie aBTOMo6MnMCTbi ann opeHKM pa6oTbi aBMraTenn Mcnonb3yioTCKopocTHbie xapa- 
KTepMCTMKM, KOTopbie npeacTaBnBioT co6om 33BMCMM0CTb Mpyrmaero MOMeHTa ABMraTenn 
m ero moimhoctm ot yrnoBOM ckopoctm mmm sacTOTbi BpameHMB ero Bana (pmc. 2.8). Ckopoct- 
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Hbie xapaKTepMcrMKM pea/ibHbix flBMrarenect 
no/iysaioT npa ax acnbrraHaax Ha cnepaaAb- 
Hbix CTeHflax. OneBHflHo. mto 3HaneHaa 
noKaaaTenePi ABaraTeAa 6yayT 3aBixceTb 
ot Ko/iHsscTBa nocTynaiomero b aanraTe/ib 
ronaHBa. to ecTb ot noAoweHaa neaamx 
*ra3a-. 3aBacaMocTb CKopocTa 3 btomo- 
6 hab, no/iyseHHan npa MawcaMaAbnoPi 
noaase TonAaea b paAaHApbi ABaraTeAa, 
Ha3biBaeTcn BHemHea ckopocthom xapaKTe- 

PMCTHKOM. 

Ha rpacfcaae ckopocthom xapaKTepacTHKa 
oTMenaioTcn MHHHManbHbie h MancnMa/ib- 
Hbie o6opoTbi Ko/ieHsaToro eana ABaraTena. 
Kan mowho 3aMeTMTb H 3 npaeeAeHHoPi cko- 
pOCTHOH XapaKTepMCTHKM flBC, KpyTfUyHM 
MOMenT aocTHraeT cBoero MaacaMaAbHoro 
3HaneHaa npH cpeaHHx oSopoTax Baaa, a 3a- 
TeM npa aa/ibHeCiiueM yBeAHnenaa nacTOTbi 
Bpamenaa cHawaeTca. Xopoujo 3to ana nno- 
xo? flaBaPiTe npeacTasHM ce6e aBTOMo6n/ib, 
KOTOpblPi flBHWeTCB nO POBHOM r0pM30HTa/1b- 
HOpi flopore C MaKCHMaAbHOPi CKOpOCTblO, 
a ero ABaraTeAb HMeeT Tanyio KpaByio a3Me- 
HeHHB Kpymmero MOMeHTa. MancaMaAbHaa 
CKOpocTb HacTynaeT opn oSopoTax ABaraTe- 
AA, 6/IH3KHX K Han 60 AbLUHM, K0TA3 CMA3, 
npaAoweHHaa k BeAymaM KO/iecaM aBTOMo6nan a cooTBeTCTBytoiAas apyrameMy MOMeHTy 
ABaraTeAa npa sthx o6opoTax, yBenaneHHOMy c noMombio TpancMaccaa, ypaBHaeTca c cana- 
MH COnpOTHB/ieHMB ABHWeHHIO, ABPiCTByiOlAMMH H3 aBTOMo6aAb. Ec/IH Ha AOpOTe nepeA 3THM 
aBTOMo6aneM B03HHKHeT Aawe He6onbuJoPi noAteM. cn/ia conpoTasneHaa yBenanaTca. 
a o 6 opoTbi ABaraTena yMenbiiiaTca. Hto we npon3oPiAeT npa stom c KpyTamaM mombhtom 
ABaraTena? 

M3 CKOPOCTHOM XapaKTepHCTHKH MOWHO 3aMeTHTb, HTO yMeHbWeHHe 060 P 0 T 0 B ABHraTe/ia 
npMBeAeT k He 6 onbwoMy yBenaneHaio KpyTamero MOMeHTa. Ecna noAteM Ha Aopore 
He oneHb BenaK, to 3toto yBenaneHaa KpyTamero MOMeHTa, noABOAHMoro k BeAymaM Kone- 
caM, MoweT XBaTMTb Aaa ero npeoAoneHaa 6e3 nepexoAa Ha 6 onee HM3Kyio nepeAany 
b TpancMaccaa aBTOMo 6 ana. flpyraMa CAOBaMH, ABuraTe/ib c naAaiomePi xapaKTepaoraKoPi 
Kpyramero MOMeHTa xopoujo npacnocaenasaeTca k yBenaneHaio conpoTHBAeHna ABaweHaio 
aBTOMo 6 ana. rtpHHeM, neM Kpyne onycaaeTca KpHBaa MOMeHTa na CKopocTHoPi xapaKTepa- 
CTHKe npa yBenasenaa yrnoBoa ckopocth BpameHaa Bana ABaraTena, TeM nynwePi npacno- 
ca 6 AHBaeMOCTbK) oh 06 /iaAaeT. 

SneKTpHHecKHPi ABaraTenb MMeeT MaKcaManbHoe 3HaseHae Kpyramero MOMeHTa npa mhhm- 
Ma/ibHbix o 6 opoTax, h npa hx yBenaneHaa apyramaa momcht nocroaHHO CHawaeTca. (loaTOMy 
y 3neKTpoMo6nna TpancMaccaa 3HaHaTenbHO ynpomaeTca — eMy He HywHa KopoSaa nepeAan. 
Ho 06 3AeKTpoMo6naax Mbi noroeopaM neMHoro no3we. 

/lto6oa aBTOMo6nnbHbiPi AsaraTenb npeACTaBnaeT coSoPi coBOKynnocrb MexaHH3Moe a cac- 
TeM, OcHOBHbiMM Mex3HH3MaMn seTbipexTaKTHoro nopojHeBoro ABHraTeaa BHyrpeHHero cropa- 
Hua aB/iatorca KpiXBOUJHnHo-uiaTyHHbiP) MexaHaaM (KtilM) a ra3opacnpeAeAHTeabHbiP) MexaHM3M 

<rPM). 



Pmc. 2.8. CKopocTHaa xapaKTepncTHKa flBC: 

N e — 3(t>0eKTHBHaa MomHOCTb; M e — 3<M>eK- 
TMBHbiPi KpyramuPi momcht; M max — M3kch- 
MaabHbiPi KpyramaPi MOMenr; N ma)1 — MaKca- 
Maabnaa MomHOCTb; M N — KpyramHPi MOMeHT, 
cooTBeTCTByramaPi MancaMaAbHoPt MomHOCTa; 
w — yrnoBaa CKopocTb BaAa ABaraTeAa 


46 









§8 


KPMBOWMflHO WATYHHblM MEXAHM3M 


B oAHoynnMHflpoBOM HeTbipexTaKTHOM pBMraTene Ha Kawawe asa o6opoTa noneHnaToro aana npn 
xoflHTcn MeTbipe xoaa nopiuHa. Toabwo oaMH m3 kotopux pa6onMM. 3to npMBOAHT k HepaBHOMepHOM 
pa 60 Te flBMraTenn. flan He6oabUJMX aBMraTeaeM. tbkmx KaK aertxMe noflOHHbie MOTopw. aanraTenM 
MonepoB. nerKMx motoumk/iob m t. a~ janan HepaBHOMepHocTb He npeaciaBaaeT 6oabwoM npo6ae- 
Mbi. flaw 6oaee TBweawx aBTOMo6MaeM Tpe6yeTca 6oabUja« MoinHOCTbflBMraTeafl, a caenoBaieab- 
ho, m 6oabuiMK pa6oHMM o6beM LiHaMHflpa. B stom caynae HepaBHOMepnocTb pa6orbi aBMraTeasi 
cTaHOBHTcn 6oaee 3aMeTHoii. Bot noneNiy Ha coBpeweHHbix aBTOMo6nanx npMMeHHioTCfl mhotoum- 
nMHflpoBbie flBC. flpHMeneHHe HecKonbKMX unanHflpos. b Koropwx pa6osMM xoa nponcxoflm 
b pa3Hbie MOMeHTbi BpeMeHH, aaeT BO3MOWH0CTb craaflMTb nyabcauMM Kpyramero MOMenra Ha Ba¬ 
ne aBHraTeafl. BoabuJHHCTBO aerwoBbix aBTOMo6naeM Maaoro K/iacca MMetoT HeTbipexLtMBMHapo- 
Bbie flBHraTean, xoth MHoraa Mcnoab3yioTCfl aByxuMaMHapoBbte m TpexunnnHflpoBbie. Ha 6oaee tb- 
«eawx aBTOMo6nnflx. Tpe6yioiMMX 6oabwoM moimhoctm, napsay c BeTbipexunnnHapoBbiMH. MoryT 
npHMensTbCB nflTHMMaHHapOBbie m laecTHMMaHHapoBbie aBnraiean. JlerKOBbie aBT 0 M 06 nan bwc- 
ujero Kaacca o6opyayK>TCB BoceMHLiHaMHflpoBbiMH m flBeHaaMaTHLiHaHHapoBbiMH asuraTenaMH. 
xo™ BCTpenaioTCR aBMraieaM c aecBTbio unaMHapaMM. BoabWMHCTBO rpy30Bbix aBTOMo6naeix 
cpeaneti m GoabiaoM rpy30noabeMH0CTM HMeiOT aBMraieaM c wecTbio m BoceMbio uMBMHapaMM. 

KpnBoujnnHO-ua7yHHbiH MexaHM3M MHorouMBMHapoBoro aBHraTean coctomt M3 noaBMWHbIX 
m HenoaBMWHbix aeiaaeM. 

K noaBMWHbiM peTanflM KLLIM othocbtcb: nopweHb. nopwHeBbie Koabua, nopiaHesoM naaep, 
ujaiyH. KoaeHsaTbiM saa, BKaaabiuiM noaiaMriHMKOB m MaxoBMK. HenoaBMWHbiMM aeTaanMM KLLIM 
nBnmoTCfl: 6aoK uxiaMHapoB, roaoBKa 6aoKa m npoKaaaxa roaoBKM 6aona (pmc. 2.9). 

KpMBOuiMnHO-ujaTyHHbiM MexanM3M BoenpMHMMaeT aaBaeHMe ra30B, B03HMKaK>ianx npM cro- 
paHMM TonaMBa b unaMHapax aBMraieaa, m npeo6pa3yei sto aaBaeHMe b MexaHMsecnyio pa6oiy 
no BpaiyeHMio KoaeHnaToro Baaa. npewae seM nepeMTM k noapo6HOMy paccMOTpeHMio KOHCTpyK- 
umm oTaeabHbix aeTaaefi coBpeMeHHbix KLLIM, Heo6xoanMO pa3o6paTbca b npMMeHneMbix KOMno- 
HOBOMHbix cxeMax. 

PacnoaoweHMe UMaMHapos b Saone onpe- 
aenaeT KOMnoHOBOHHyio cxeMy aBMraieaa 
|pnc. 2.10). EcaM ocm uMBMHapoB pacnoaowe- 
Hbi b oanoM naocKocTM, to TaKMe aBMraieaM 
H33blBaiOT paaHblMM. 

PHflHbie aBMraTeaM ycTaHaaaMBaioTCB Ha aB- 
roMo6Mae mbm BepTMKaabHO, Man noa yraoM 
k BepTMKaabHOM naocKocTM aaa yMeHbiaeHMH 
BbicoTbt, 3aHMMaeMOMaBMraTeaeM, a b hckoto- 
Pbix caynafix ropM30HTaabHO, HanpMMep npn 
pa3MemeHMM noa noaoM aBT06yca. B V-o6pa3- 
Hbix flBMraTe.nax ocm UMAMHapoB HaxoaflTca 
b aeyx naocKOcmx, pacnoaomeHHbix noa yr- 
aow apyr k apyry- yroa Meway ocbmm UMaMHa- 

POB MO«eT 6blTb pa3aMHHblM. Pa3H0BMaH0- 
CTbio ranoro aBMraTeaa mowho csMTaTb aBMra- 
Teab c T3K Ha3bisaeMbiMM onno3MTHbiMM (npo- 
TMBonexomMMM) unaMHapaMM (b HeKoropbix Pmc. 2.9. HenoflBMmHwe aeraan KpMBouinn- 
CTpanax Tawyio KOMnoHOBKy Ha3biBaioT Ho-iuaTyHHoro MexaHM3Ma 
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Pmc. 2.10. CxeMbi pacnonoweHHn uh/ihhapob b ABnraTe/inx pa3/niHHOM komhomobkh: 
a — PWAHblM HeTbipeXUH/IHHAPOBbIM; 6 — V-06pa3HblH UieCTHUH/mMflpOBbm; b — 0nn03MT- 
HbiM HeibipexuM/iMHflpoBbm; r — VR-ABMraTenb uiecTHi|MAMHAPOBbiH; A m e — W-o6pa3Hwe 
12-uM/iHHAP0Bbie flBMratenn; a — yron pa3Ba/ia 
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■boxer*), y KOToporo stot yron cocTaBaaer 180°. CpaBHmenbHo HeaaBHO noaBuncn aenraTenb 
W12, pa3pa60TaHHbiM rpynnoPi KOMnaHMM Volkswagen, cxeMa KOToporo npeacTaBnaeT co6om Han 
6bi flBa V-o6pa3Hbix flBMraTe/iH c pa3HbiMM yrnaMM Meway ochmm um/imhapob, nMeromuMM o6mnii 
KoneHHaTbiii Ban |pnc. 2.11). 

flepea TeM wan nepePt™ k aeTanbHOMy paccMOTpeHwo asMraTeaePi pa3miHHbix komhohobok 
m oco6eHHOdeM KOHCTpyKpuPi aeTaneM KIDM, Heo6xoanMO onpeaenMTbcs c t3kmmm 6a30BbiMM 
noHRTMSMM, K3K xofl nopuiHB m flMaMeTp uninMHapa. HOTOpbie onpeaenaioT pa6oHMPt o6beM flBkira- 
Tens w ot<a3biBaK)T ocHOBHoe BnviflHne Ha pa6onne xapaKTepucTMKM nio6oro aBMraTenn. flnaMeip 
UH/iMHflpa — 3TO flnaMeip oTBepCTMs. Bbino/iHeHHoro b 6aoKe UMnMHapoB. Xoa nopujHs — pac- 
cTOHHHe Meway BMT m HMT. flnaivieTp uMnviHapa h xoa nopujHH npHHATO M3MepnTb b MMnmiMeT- 
pax, a o6beM asuraTenn b ampax. FIohatho, mto aea aBnraie/is oannaKOBoro o6beMa Moryr 
MMeTb pa3/lHHHOe HMCnO 4M/IHHapOB H pa3JlMHHyiO KOMnOHOBKy. 

EcnH anaMeip uMnnHapa 60/ibme xoaa nopaiHs, to TaKoPi aenraie/ib H33biBaK)T KopoTKOxoa- 
HbiM. flaHHbte aBHraTeaM pa3BHBatoT 6oaee BbicoKMe MaKCMManbHbie o6opoibi KoaeHHaioro 
Baaa. m b hhx ynpoiaaeica pa3MemeHMe BnycKHbix m BbinycKHbix KaanaHOB, hto aaeT B03M0WH0CTb 
nonyneHMH bwcokoPi moiuhoctm. Eoan xoa nopwHn npeBbiwaeT a^aMeip uMaHHapa, to asuraTeab 



Pmc. 2.11. ABMraTeab W12. ycTaHaeaMBaeMbm Ha Audi A8 c 2001 r., npaKTMHecKM coctomt 
M 3 flByx ABMraTeaePi V6 c pa3aHHHbiMM yrnaMM pa3Baaa uMnMHppoB, Mcnonb3yiomMX o6u|mm 
K oaeHsaTbiM Ban 


49 









CMmaeiCT fldMHHoxoflHWM, Taxae ABHraiena, xax npasano, bonee axoHOMHMHbi a xapaxTepa3y- 
tOTCfl bOnbUJHMH 3 HaseHHflMH KPVTflmerO MOMeHTB. flnUHHOXOflHbie ABHraTena HM 6 I 0 T bOAblliyiO 
Bbicory. ho xopoxe no AnaHe. 

(lpn pa3pa6orKe KOHCTpyxUMM flearaTenn npaxoAHTcn pemaTb sonpoc o Bbibope BenaHHHbi obv 
eMa OTAenbHoro uanaHAPa. Ecna obbeM panaHAPa cflenaTb osei-ib ManeHbKHM, to oh 6yAer nnoxo 
3anonHflTbc« T0nnaBH0-B03flyuiH0H cMecbio a MomnocTb raxoro AearaTenn byAeT HH3KOH, B to we spe- 
Mfl Hennas 6e3rpaHHHHo yeenasaBaTb o6beM panaHApa, noTOMy hto npa 3tom 4>poht pacnpocTpa- 
HeHHH nnaMeaa MoweT He ycneTb aohth ao CTeHOK panaHApa 3a to wopoTKoe BpeMsi, xoropoe otboaht- 
cn Ha pabo'iaa xoa, a 3 to npaaeAeT k yMeabineHaio AaBneHas b panaHApe h cxaweTcn Ha yMeHbweHMa 
MomHocTHbix noxa3aTenea ABHraTena. B coepeivieHHbix aBTOMobanbHbix ABaraTensix obteM oTAenb- 
hoto uHAMHAPa peAKO npeBbiiuaeT 0.8 n. a b bonbwaHCTBe ABHraTeneii cocraBAneT okoao 0.5 a. 

Max ywe OTMenanocb panee. neM bonbwee hhcao panaHAPOB HMeeT ABHraTenb. TeM paBHOMepHee 
oh paSoTaeT. nynbcapaa, B03HaxaioiUMe npx pabOTe flBC, Moryr 6biTb yMeHbureHbi npaMeHeHaeM 
MaccHBHoro MaxoBMKa, ycTanaBAMBaeMoro na xoHpe xoneHMararo Bana. HeM MeHbiue panaHAPOB 
HMeeT ABHraTe/ib, TeM bonbuiea Maccoa AonweH o6AaA3Tb m3xobhk. B to we BpeMH MaccaBHbia Ma- 
xobhk H3-3a CBoea HHepuHOHHOCTH yxyAwaeT cnoco6HOCTb ABaraTens bwcrrpo HabapaTb obopOTbi. 
noaTOMy KOHCTpyKTopaM ABaraTenea npaxoAHTcn npHHHMaTb KOMnpoMHCCHbte peweHaa. 


EAJ1AHCMPOBKA ABHfATEflEM 


PaBHOMepHocTb paCoTbi ABHraTeAA 3aBacaT Taxwe ot ero c6aAaHCMpoBaHHOCTM. fiioboa nopujHe- 
bom ABHraTenb noABepraeTcn abhctbhio peaKTHBHbix cha. KorAa nopmeHb b oahouhahhapobom 
ABnraTene AsaweTcs BBepx. wopnyc ABHraTena CTpeMHTCs CABHHyTbCH bhh3. h HaobopoT. npa 
3tom Ta sacTb aBTOMo6HAB. Ha Koropyio ycTaHOBAen ABHraTenb, 6yAeT nocTosiHHO noABepraTbcn 
BepTHxanbHbiM Kone6aHHHM. 3to ABnenae mowho ycTpaHHTb, ycTaHOBHB Ha xoneHHaTbia Ban 
npoTHBOBecbi. BepTHKanbHbie xonebaHaa npenpaTHTcn, ho B03HHXHyr nonepesHbie. Bbi3BaHHbie 
caMHMH npoTHBOBecaMH, Ecna b AByxpanaHAPOBOM psahom ABnraTene nopujHH 6yAyr ABHraTbca 
b npoTHBononowHbix HanpasneHnax, ohh byAyT b33hmho KOMneacapoBaTb BepTHKanbHbie nepe- 
MeiuenHa, ho B03HHKnyT Kone6aHHa ABHraTena BnepeA-Ha3aA- Bee aBT 0 M 06 MAbHbie ABnraTenn 
ycTaHaBAHBaioTca na ynpyrnx onopax, ho b cnyxae bonbuioro AacbanaHca Babpapaa Moryr nepe- 
AaBaTbca Ha Ky30B aBTOMo6Mna. KpoMe HepaBHOMepHOCTH pa6oTbi ABHraTena. Bbi3BaHHoa nepe- 
MemeHneM nopwHea, cyipecTByeT HepaBHOMepHOCTb, Bbi3BaHHaa ABnweHHeM inaTyHOB. Korapbie 
coBepuiaiOT cnownoe ABaweane: BBepx-BHH3 h H3 ctopohm b cropoHy. 

06iamh AHc6ananc ABHraTena b 3HaHHTenbHoa CTeneHH 33bhcht ot ero xoMnoHOBxa. Tax, Ha- 
npHMep. aeTbipexpHAHHAPOBbiH pnAHbia ABHraTenb, b OTnanae ot V-o6pa3Hbix xeTbipexpanaHApo- 
Bbix (ABHraTenb aBTOMobaneii Lancia, MeM3-968), AOCTaroaHO xopoino c6anaHcnpoBaH. Hecnyaan- 
ho ohh ycTaHaBAHBaioTca Ha mhothx Hebonbiuax nerxoBbix aBTOMo6Hnax. XoTa npn yBennaeHHH 
o6beMa Taxoro ABHraTena BHOpapHH Moryr cTaTb oiAyraMbiMa. Eipe nyaiue c6anaHCHpoBan aeTbi- 
pexuHAHHApoBbiH ABHraTenb c onno3HTHbiMH (npoTHBonewamHMH) panaHApaMa. Taxae ABHraTena yc- 
neujHo npHMeHnnHCb xa aBT 0 M 06 nnax VW Beetle, a b Hacrroauiee BpeMa ycTaHaBAHBaioTca na 6onb- 
xjhhctbo aBTOMobanea Subaru. UJecTapanaHAPOBbie ABHraTena c onno3MTHbiMH uanaHApaMH 
(Porsche 911 a HexoTopbie Subaru) obnaAaioT OTnaxHoa paBHOMepHOCTbio npa pabOTe. KpoMe to- 
ro. Taxae ABHraTena asiot BO3MOWH0CTb noHH3arb ueHTp Macc aBT 0 M 06 ana. a npa nepeAaeM pac- 
nonoweHaa — npaMenarb nonoraa xanoT, ynyHiuaioiAaH aapoAHHaMaxy asTOMObana. K HeAOCTaTxaM 
Taxax ABaraTenea cneAyeT oTHecTa cnowHOCTb ax npoa3BOACTBa a obcnywasaHaa. B paahom 
ujecTauanaHAPOBOM ABnraTene mowho AobaTbca npaxTanecxa abconioTHoa cbanaHcapOBaHHOCTa 
can HHepuan V-obpa3Hbie mecTauanaHAPOBbie ABHraTena bonee xoMnaxTHbi no Anawe. hto ocobea- 
ho sawHO npa ax nonepeHHoa ycTaHOBxe Ha aBTOMObane. CbanaHcapoBaHHOCTb V-obpa3Hbix abh- 
raTenea 3aBacaT ot yrna MewAy ochmh uhahhapob. Tax, aaa V-obpa3Horo uiecTauanaHApoBoro 
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ABuraTenn HannymiinM yrnoM 6yaeT yro/i 60° 
mam 120° (mam 180° y flBuraienB c onno3MTHbiMM 
UMBMHflpaMM). TaKwe me yr/ibi -MaeaabHO" noaxo- 
ABT noHTM nonHOCTbio c6anaHCiiposaHHoro 
fl8nrarens V12, xotsi SoabWMe yrnw yBenunuBaiOT 
uinpuHy aanraTe/in. flocTaronHO xopoiuo c6aaaH- 
cnpoaaH aenraTe/ib V8, ecan yro/i Memay ochmm 
limamhapob cocraB/weT 90° m npuMeHsieTcn coot- 
BeTCTBytoman KOHCTpywuns HoneHsaioro Baaa. 

flMc6aaaHC aBMraTeaeM MomeT 6biTb noHTM 
no/iHOCTbio KOMneHCMpoBaH npuMeHeHMeM 6a- 
/laHcnpHbix BanoB (pmc. 2.12), Koropbie MMeioT 
npoTMBOBecbi m npMBoanTcn bo BpaiaeHne 
ot KoaeHnaToro Baaa ABMraTean. flan noayne- 
HMn xopouinx pe3yabTaTOB OaaaHCMpHbie Baabi 
aoawHbi ycTaHaBaHBaTbcn b onpeaeaenHOM 
MecTe ABMraTean, hto cymecTBeHHO ycaowHsei 
ero HOHCTpyKpmo. 

B nocaeaHee BpeMn ann yMeHbweHMa bm 6- 
papMPi pnaHbix HeTbipexMMaMHapoBbix aBMra- 
reaePi 6oabworo o6beMa CTaan lumpoko npn- 
MeHfiTb 6aaaHcnpHbie Baabi. ycTaHaBanBaeMbie 
paaorvi b noaaoHe KapTepa ABMraTean (aBura- 
Tean Ford Coswort DOHC, asuraiean BMW) 
(pno. 2.13). 

flOBoabHO Hacro npon3BoanTean 3btomo- 
6naePi yBeanHMBaioT MOiyHocTb ABMraTean 3a 
cneT ao6asaeHMn eiae oaHOro unanHflpa. TawoPi 
cnoco6 aaeT B03M0WH0CTb c6opkm aBuraieaePi 
na oaHoPi TexHoaorMHecKOM nmm, hto yaeujea- 
nneT npoM3BoacTBO. TaKMM o6pa30M, 6waM 
C03aaHbi nninunanHapOBbie RBwaiem Volvo, 
Volkswagen m FIAT, flan tbkmx aBMraieaePi nac- 
to npuMeHnioTcn 6aaaHcnpHbie Baabi. flBnraiean 
c TpeMn umamhapbmm TaKwe c6aaaHCnpoBaHbi 
naoxo, m, nocKoabKy ohm ycTaHaBaMBaioTcn 
Ha Heaoporne aBT 0 M 06 nan, KOHCTpytaopbi Hacro 
OTKa3blB3!OTCn OT npHMeHeHHB 6aaaHCHpHblX 
saaoB, no3Boann aBHraTeaio pa6oTaTb HepaB- 
HOMepHO, ho ann moht3>k 3 ABMraTean npMMe- 
HnioT cneunaabHbie Bn6ponoraomatoiane onopu, 
KOTOpbie aaiOT B03M0WH0CTb CBeCTH K MMHMMy- 
My nepeaany Ha Ky30B BM6papMPi. Ha aoporux 
aBTOModnanx npMMeHmoTcn eme 6oaee coBep- 
uieHHbie onopbi ABMraTean. TaK, Ha Range 
Rover c an3eaew TD6 npuMennioTcn ruapaBaH- 
necKMe onopbi c 3aeKTpoHHbiM ynpasaeHMeM. 
KoMnbiOTep. ynpaBanioiMMPi pa6oToii stmx onop, 
cboamt npaKTHHecKM k Hyaio Bee Bn6paunw, ne- 
peaaKDiawecn Ha Ky3oa aBT 0 M 06 nan. 



Pmc. 2.12. BaaaHCMpHbie Baabi ABMraTean 
GM Vortec 2004 r. pacnoaaraioTcn pnaoM 
c KoaeHHaTbiM BaaoM b 6aoKe umamhapob 
H MMeiOT B03MOWHOCTb BpauiaTbcn B pa3- 
Hbie cTopoHbi 6aaroaapn mecTepeHnaTO- 
uenHOMy npMBoay. flan CHMweHMB uiyMa mc- 
noabayioTcn rHApaBAMHecKMH HammMTeab 
m ycnoKOMTeaM ijenn 



Pmc. 2.13. KoivmaKTHbie 6aaaHCMpHbie Baabi 
HeTbipexunaMHAPOBoro ABMraTean BMW 
Valvetronic pacnoaaraioTcn b noAAone 
KapTepa 



Pmc. 2.14. flBMraTeab V10 npoM3BeaeHHbiM 
KOMnaHMePi BMW a an aBTOMo6naeM ©op- 
Myabi-1 
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fleararena V10 (pac. 2.14), Koropwe ycneuiHO npaMeHfliOTcn aa roMOHHbix aBT0M06an«x <£op- 
Mynw 1. MewAV pnAaMa qanaHApOB aiaeioT yron 72°. Tanon ABaraTe/ib HeAoerraTOHHO c6anaaca- 
poBaw, ho pa6oraei AOBO/ibHO paBHOMepno H3-3a Sonbiuoro nacna qanaHApOB. 


6/lOK UM/IMHflPOB 


B/iok qa/ianAPOB (phc. 2.15) a ero ro/ioBKa — 3to caMbie Kpynubie a rawe/ibie nacTH ABaraTenn, aaroTa- 
B/iMBaeMbie c noMoujbio nnTb« c nocneAyiomea MexaHasecKoa o6pa6oTnoa. B ABaraTene c waAKOCTHbiM 
oxjiawfleHMeM sonpyr qa/ianAPOB pacnonaraioTca Kananbi ara npoxo/ja oxnawAaiomea whakoctm. koto- 
pwe o6pa3yiOT BOflHHyio py6aujKy, UanaHAPbi ABaraienea B03AyuiHoro ox/iawaeHan ofibiHHO M3roTaB/ia- 
BawTcn OTAe/ibHO a MMeioi pe6pa p/\i\ yBenaneHaa n/ioiqaAa oxnawAaeMoa noBepxHocra (pac. 2.16). 

HawHaa aadb 6/iona qa/iaHApoB o6biMHO o6pa6aibiBaeTca Ana yciaaoBKa b 6/iok KopeHHbix 
ncwaianHaKOB KoneHsararo Bana a a'ih npacoeAHHeHaa noAAOHa KapTepa. Eo/ibwoe 3HaaeHae aMeeT 
paccTOHHae MewAy coceAHaiaa qanaHApaMa. yBenaneHae paccroaHaa AaeT B03M0>KH0CTb nosbi- 
caTb wecTKOCTb 6nona a o6ecneHaTb B03M0WH0CTb yse/iaseHaa b AanbHeaweM pa6osero o6teMa 
AsaraTena nyTeM yBeaaseHaa AaataeTpa qa/iaHApoB (Haafionee npocroa cnoco6 noayneHaa MOAa- 
<t>a«aqaa ABaraTe/iea pas/iaHHoa moimhocth). C Apyroa CTopoHbi, 3to npaBOAHT k yBenaneHato ra- 
6apaTHbix pa3MepoB ABaraTeaa a ero Maccw. B noc/ieAHee Bperaa HeKorapbie npoa3BOAHTe/ia 
aBTOMofianbHbix ABaraienea H3roTaB/iaBaioT 6noKa qanaHApOB. b Koropbix coceAHae uanaHAPbi 
conpaKacaioTca CTeHKaMa (TaH Ha3bisaeMbie caaMCKae 6/iokh). Tanoa cnoco6 AaeT B03M0>«H0CTb 
nonyaaTb AOBO/ibHO wecmyio KOHCTpyKqaio npa cpaBHaTe/ibHO He6o/ibiiJOM pa3Mepe. WecTKOCTb 
6/ioaa qanaHApoB b 3HanaTeAbHoa crreneHa onpeAeaaeT wyMOBbie xapaKTepacTaKa ABaraTeaa. 

flo/iroe BpeMa eAancTBeHHbiM MaTepaanoM a^b a3roTOB/ieHaa 6/iokob qanaHApOB cnywan ay- 
ryH. 3tot MaTepaan HeAOpor. oh 06/iaAaeT BbicoKaMa npoHHOCTbio a wecTKOCTbio npa xopoiuax naTb- 
eBbix KaHecTBax. KpoMe toto, o6pa6oiaHHbie xonaHrosaHaeM BHyTpeHHae noBepxHocra nyryHHbix 
qaaaHAPOB oSnaAaioT omaHHbiMa aHTatfcpaKqaoHHbiMa CBoacTBaMa a BbicoKoa a3H0C0CT0MKOCTbio. Cy- 
tuecTBeHHbiMa HeAociaTHa m a nyryHa as/iaioTca ero 6o/ibwan Macca a Ha3nan Ten/ionpoBOAHOCTb. 
CrpeM/ieHae KOHCTpyKTopoB k co3AaHaio 6onee neraax ABaraienea npaBeno k pa3pa6ome KOHdpyK- 
qaa Shokob qanaHAPOB a3 anioMaHaeBbix cnnaBOB. AnioMHHaa 3HaHaTe/ibHO yciynaeT syryHy b wecT- 
KOCTa a a3HococTOMKOCTa. nosTOMy 6/iok a3 amoMHHan AonweH aMeTb 6o/ibuioe KO/ianecTBO pe6ep 
mecTKocTa, a b KasecTBe qanaHAPOB oSbiHHO cnywaT Te we nyryHHbie ra/ib3bi, Koropbie BCtaBnaioT- 



Pac. 2.15 A^tOMMHMeBbia 6noa qa/inHApoB 
ABaraTenn V8 c 3anpeccoBaHHbiMM «cyxM- 
MH " ra/ib3aMM. B HMWHea sacia 6/ioaa bha- 
Ha paMa necTHasHoro Tana, c noraoiqbto ko- 
ropoa KpenaTcn ao/ieasaTbia Ban 



Pac. 2.16. UanaHAP a nopujeHb AByxTaKTHO- 
ro ABaraTenn B03AyuiHoro oxnamAeHan 
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cw b amOMMMHeBbiM 6/ioH b nponecce c6opkm, 
3annBaioTCB nan 3anpeccoBbmaiOTCfl b Hero 
npw H3roTOBneHMM (pwc. 2.17). Ecam rnnb3a um- 
riHHflpa HenocpeAcreeMHO oMbteaeicn oxnaw- 
AaiomeM mnflKOCTbio, ona Ha3biBaercn -mok- 
port". a ec/in HeT — “cyxoH". MoKpbie rnab3bi 
AonwHbi HMeTb HaaewHoe ynnoTneHHe c nonocrbio 
oxnaxvieHMfl 6no«a l»mamhapob. 

npHMeHeHMe 6o/ibworo KO/iMHecTBa pe6ep 
WeCTKOCTM M HyryHHbIX rnab3 B 3HaHHTe/lbHOH 
Mepe cboamt Ha HeT npeMMymecTBa ot ripMMe- 
HeHHB 6/lOKOB UH/lHHflpOB M3 3/IIOMMHMeBblX 
cnnaBOB. Mcno/ib30BaHMe b npon3BOACTBe co- 
BpeMeHHblX TeXHO/lOrMM AaeT B03MO>KHOCTb M3rO- 
ToeneHMB nemMx «anioMMHMeBbix« ABMraTeneM, 
y KOTOpbIX 6/lOK LIM/IMHAPOB He MMeeT HyryHHbIX 
rM/ib3 (pmc. 2.18). B pa6osMx noBepxHocm um- 
AMHAPOB B a/llOMMHMeBbIX 6/lOKaX 3/ieKTpO/lMTM- 



Pmc. 2.17. BnoK mm/imhapob ABMraTe/in 
Nordstar GM c “CyxoM" rM/ib30M. Ha pa3pe- 
3e xopouio BMAHO, KaK BCTaeneHbi b 6/iok 
mm/imhapob cyxne • rH/ib3bi. 06paTMTe bhm- 
M3Hne Ha BbinoaHeHHbie b AHMiuax nopui- 
neM KaHaBKM, npeAoxpaHBKimMe ot KacaHHB 
nopujHB K/ianaHaMM 



Pmc. 2.18. ABttraTe/ib Jaguar c a/itOMMHMeBbiM 6 /iokom. B/iok um/imhapob aroro KOMfiaKTHo- 
ro ujecTHUH/iMHAPOBoro V-o6pa3Horo 24-KnanaHHoro ABMraTean, npeAHa3HaHeHHoro anst 
nonepeHHOM ycTaHOBKM wa aBTOMo6M/ib Jaguar X-type, no/iMOCTbto naroTOBiieH m 3 a/HOMM- 
HHeBoro cn/iaBa 
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MecKMM nyreM C03/iaeTcn noBWUieMMoe coaep 
waHwe KpeMHMfl, a 33TeM UMPMHflpw noABepra- 
toron xuMMMecKOMy rpaaneHMio ans coaflanun 
Ha paCoHeM noBepxHoexM uunMHAPoa H3H0C0- 
CXOMKOH nopHCTOM n/ieHKM HMCTOrO KpeMHMH, 
xopouio yaepmHBaioiueH CMa3Ky. KpoMe Toro. 
oco6eHHO nacTO b AByxxaKXHbix ABnraTeanx Ha 
amOMHHMeBblH L(MaHHAP H3H0CMXCH cnoM xpoMa 
M/iM KpeMHMH-HHHeneBoro cn/iaBa (HHKacwn). 

WeCTHOCTb a/lHDMHHHeBOrO 6nOK3 UMfiMHApOB 
xioweT 6biTb noBbiiueHa He ronbKO npuMene- 
HHeM 6onbinoro KoanHecxea pe6ep wecxxocxM, 
HO H HCn0nb30B3HMeM cneunaabHbix npocTaBow 
necTHHHHoro Tnna b 6aoKe (pnc. 2.19). Tawne 
npocTaBKM, coeflHHeHHbie c 6 /iokom, iiomhmo 
3HaHHTe/ibHoro noBbiiuennH wecTKOCTM caMoro 
6noKa, cnywaT npoHHon ochoboh ana ycxaHOBKM 
KopeHHbtx nofliuHnHMKOB KoneHHararo Bana, hto noBbiiuaeT ero AoaroBeHHoexb. Tawafl KOHcxpyKuna 
6nOK3 UH/lMHflpOB CT3H0BHTCH HOPMOM npM npOH3BOflCTBe 6eH3HHOBblX ABMraxeaefc COBpeMeHHbIX 
aerKoswx aBxoMoGnaeM. ripn npoM3BOflCTBean3eaeH, b KOTopux M3-3a bwcokhx Harpy30K m 6oabwoM 
ujyMHOCTM xpe6yexcn 6o/ibiuan weeTKoexb 6no«a. Macro npHMeHmox MyryHHbie 6 /iohh uwamhapob. 


Phc. 2.19. PaMa aecTHHHworo Twna b 6aoKe. Pa- 
Mbi necTHMHHoro mna 3aMeHnioT npMBbiHHbte 
KpblUIKH HOpeHHbIX ROfllUHnHHKOB KOaeHHaXO- 
ro eaaa b KOHCTpyKUHH coBpeMeHHbix ABC, 
npMaaiOT BbicoKyto mecTKOCTb 6ao«y um/ihha- 
poe m npoflaeBatOT mM3Hb KoaeHsaTOMy eaay 


fOAOBKA 6A0KA UMAMHflPOB 


ToaoBKa 6aoKa unaMHAPoB 3aKpbiaaeT cBepxy pnaHHApbi m Kpennxcxi k 6ao«y c noMombio Soaxob nan 
lannaeK. Aaa roro nxo6bi npn c6opKe ABMraxeaa He npoM3owao Ae0opMauHM roaoBKM 6aona. 3asopa- 
HnaaHHe KpenewHbix aaeMeHxoe floawHO npoM3BOAMXbcn c 3aflaHHbiM ycManeM m b onpefleaeHHOM no- 
caeflOBareabHOCTM. foaoBKa 6aoKa o6biHHo oxaMBaexcsi H3 aaioMHHHeBoro cnaaBa (pewe H3 Hyryna). 
B nen noanocTbio nan m3cthhho pacnoaaratoTca KaMepw cropaHna. BHyxpn roaoBKH BbinoaHfliOTca 
BnycKHbie h BbinycKHbie KaHaabi, KaHaabi boahhom pySawKH arm npoxoaa oxaawAaiomeM whakocxm 
h KaHaaw CMa30HH0H CHCieMbi. KaHaabi flaa noAanH xonnHBHO-B03AyiUHOH cMecu nan B03Ayxa b um- 
aHHAPbi h Bbinycna OTpa6oraBiiJHX ra30B npoxoAflx b Ha>«Ayio KaMepy cropaHHH h 3aKaHHHBaiOTca 3 a- 
npeccoeaHHbiMH b roaoBKy 6aoi<a ceAaaMM KaanaHOB. w3r0T08aeHHbiMH H3 nyryHa nan Apyrnx nposHbix 

MaiepMaaoB. B nawAOM pHAHHApe ABHrareaa 
ycTaHOBaeHo, ksk mhhhmvm, no Aaa KaanaHa 
(BnycKHOM m BbinycKHOH). KaanaHbi npn>KHMaiox- 
ca k ceAaaM c noMOutbio npywMH. B roaoBKe 6ao- 
Ka unanHApoB pacnoaaraiOTca h Apyrne Aexaan 
raaopacnpeAeaMTeabHoro MexaHM3Ma. CBepxy 
roaoBKa (5noKa 3aKpbiBaerca KpbiwKOH, noropaa 
KpenMTca k roaoBKe nepe3 npowiaAKy. KpbiuiKa 
roaoBKM 6aoKa HaroTaBaHBaeTca m3 ahcxobom 
cxaan nan aaioMHHHeBoro cnaaBa. 

ToaoBKH 6aoKa uhahhapob ABHraxeaen co¬ 
BpeMeHHbix aBTOMo6HaeH MoryT nueTb ao- 
BoabHO caowHyio KOHCTpyKUHto (pnc. 2.20) 
m BKaiOHaTb b ce6a 6oabUJoe KOAMsecxeo Aexa- 
aen a 3aBHCMMOCTH or KoncxpyKUHH MexaHH3- 
Ma raaopacripeAeaenHH. 



Phc. 2 20. ToaoBKa 6noKa HeTbipexuMaMHA- 
poBoro paAHoro ABMraTean c AByMn pac- 
npeAeaMTeabHbiMM BaaaMM m seibjpbMn 
KnanaHaMM Ha umrmhap 
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nOPUJEHb 


DopweHb (pmc. 2.21) MMeeT AOBO/ibHO cPOWHyio KOHcrpyKAMio. noroMy mto oh noABepraeTcsi 
OMeHb 6oPbuiMM m HenocTOHHHbiM no se/iMHMHe Harpy 3 KaM 

HapywHan noaepxHOCTb HanpaBPBioineM MacTM hocmt Ha3B3HMe jo6km. Bo BpeMB pa6o- 
nero xofla Ha nopiueHb B03fleMCTByeT BbicoKoe aasneHne pacuiMpfltoiMMxcfl npM bbicokom 
T eMnepaType ra 30 B. C flpyroii CTopoiibi, npn pa6ore ABHrarenn, oco6eHHO Ha bwcokmx 060 


poTax, nopmenb noABepraeTCB SoPbWMM 
3 HaKonepeMeHHbiM MHepMMOHHbiM Harpy3- 
K8M. npH H3X0WA6HMM nopiAHfl B BMT 
h HMT ero ycKopeHne paaHO Hypo, a 3aTeM 
nopujeHb pe3K0 ycKopneTCB m ABMweTcn 
c 6onbiiJOM CKopocTbto, npMMBM HanpaspeHMe 
ABMWeHMfl MeHfleTCfl COTHM pa3 B CeKyHAy. 

yMeHbueHMB MHepqMOHHbix Harpy30K 
HeoSxOAMMO MaKCMManbHO yMeHbliiaTb 
Maccy nopuiHH. B to we BpeMS oh Aonwen 
HMeTb BbICOKytO npOHHOCTb, HT06bl npOTM- 
BOCTOBTb BbicoKOMy ABB/ieHMio m HarpeBy 
npM COnpMKOCHOBeHMM C ropflHMMM ra3aMM 
c nocneAyioiAMM ox/iawAeHneM npM noAase 
b uh/ihhap xo/ioAHoro CBewero 3apBAa. 
B HacTOBiyee BpeMB nopujHM 6eH3MHOBbix 
m AH3e/ibHbix aBTOMo6n/ibHbix ABMraTepeM 
M3rOTaBPMB3IOT M3 aPKDMMHMeBbIX CTIJiaBOB. 
npM npOM3BOACTBe nOpUJHB B OT/lMBKy 
b npopecce M3roTOB/ieHMB sacTO 3at<paAbi- 
B3J0T CTa/lbHbie BCTaBKM, KOTOpbie nOBbllUaiOT 
ero wecTKOCTb m nperiBTCTByioT TeMnepa- 
TypHOMy pacujMpeHMio. HHOTAa CTaPbHyio 
BdaBKy pacnoparaioT b KaHaBKe noA Bepx- 
Hee KOMnpeccMOHHoe (HaM6onee Harpy- 
weHHoe) nopujHeBoe KOPbuo. 

flpM HarpeBaHMM nopujeHb paciUMppeT- 
cb. flpa KOMneHcauMM TeMnepaiypHoro pac- 
ujMpeHMB nopmHB npM HarpeBaHMM ewy 
npMAaioT cneuManbHyio $opMy. K)6Ka nopw- 
hb b nonepeHHOM npocwocTM MMeeT $opMy 
oBana, a He oupywHOCTM. B npoAOPbHOM 
nnocKOCTM to6Ka nopujHB BbirPBAMT nan yce- 
HeHHblM KOHyC. MaCTM nopujHB C 60 PbUJ 0 M 
TeMnepaTypoPi mpm c 6oPbLUMM o6beMOM 
Meiappa pacujMpruoTCB cMPbHee (HanpMMep. 
nacTb io6km. rAe pacnoPOweHbi 6o6biwKM), 
m npM AocTMweHMM pa6oneM TeMnepaTypbi 
b ABMraTepe nopujeHb npMHMMaeT cfcopMy 
LJMPMHApa. 

3a BpeMB cBoero cymecTBOBaHMB nopujHM 
npeiepnePM 3HasMTePbHbie M3MeHeHMB koh- 
CTpyKltMM. EcpM CpaBHMTb nopujeHb ABMraTePfl 



Pmc. 2.21. nopujHM coBpeMeHHbix ABHraTe- 
peii MMeioT TeHfleHunio k yMeHbuieHMto Bbi- 
COTbl k>6kh 



Pmc. 2.22. Pa6o*«afl noBepxHOCTb >o6km 
nopuiHB ABMraTenfl Ford Duratec noKpwTa 
aHTMCppMKLJMOHHbJM CPOeM. Pa31»eM HHWHeM 
ropoBKM maTyHa BbinoPHeH no cneitManb- 
HOM TeXHOPOrMM, C nOMOlAbK) MecTHoro pa3- 
pbiaa, mto o6ecne*4M8aeT HCKPtosMTePbHO 
TOHHoe coBnaAeHMe conpnraeMbix AetapeM 
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Pmc. 2,23 nopuueHb AM3eabHoro aBMraieaa (a) rpy30Boro aBTOMo6Maa m 4>opMbi nopiuHen 
pa3Hbix ABHraie/iew (6): 1 — KanaBKa HMWHero MacaocteMHoro Koabpa; 2 — npoTOHKa noa 
CTonopHoe Koabpo nopniHeBoro naabpa; 3 — BHyrpeHHaa noBepxHOCTb 6o6biujKn; 4 — OTBep- 
ctMeaaa CM33KM nopujHeBoro na/ibua: 5 — KaHaBKa sepxHero MacaocteMHoro Koabpa; 6 — KaHas- 
km KOMnpeccuoHHbix Koaep; 7 — ronoBKa nopwHa; 8 — KaMepa cropaHMa b nopujHe; 9 — ahmiab 
nopuiHa; 10 — OTBepcTMst aaa otboa3 Mac/ia; 11 — io6Ka 


coBpeMeHHoro aBT 0 M 06 Maa c ero npeawecTBeHHMKOM, mowho 3aMeTmb, hto nopaiHM CTa/in 3Ha- 
4MTenbHO Kopone. Boabwaa aacTb io6km (pmc. 2.22) o6peaaeTca c xawflOM CTopoHbi, m ocTaiOTca 
To/ibKo ABe He 6 onbibMe ccklimm Aaa Toro, HTo6bi npeaoTBpaTMTb nepexoc nopwHa b pMaMHape. 
Baaroaapa coaepujeHCTBy KOHdpyKpMM CM/ibi, B03fleMCTByioinMe Ha nopweHb, c6aaaHCMpoBaHbt 
raxMM o6pa30M, hto6w cBecTM k MMHMMyMy TeHfleHiiMio k noBopoTy. PaccTOBHMe ot flHMiaa nopu- 
HB flO BGpXHBM K3H3BKM nOfl nopiJJHeBOe KOAbpO yMeHbUiaiOT C ue/lbio CHMWeHMB B03M0MH0CTM 
06pa30BaHMB Harapa b 3tom aacTM. 3a cneT yMeHbweHMa pa3MepoB ceaeHMM b kohctpvkumm 


nopujHB yaaaocb 3HasMTeabHO CHM3MTb ero Maccy. flaa yMeHbweHMa noiepb wa TpeHMe m noBbi- 
ujeHMB ao/iroBeHHocTM aeTanen KLLIM na 6oKOByio noBepxHOCTb nopwHa HaHocaT caom aHTMtJjpMK- 
PMOHHoro MaiepMana. coaepwaiaero ancyab(J)MA MoaM6aeHa m/im rpa<t>MT. 

flHMiae nopilJHB MOWeT 6blTb n/lOCKMM. BbinyK/lblM, BOrHyTbIM. MMeTb KdHaBHM, ariB Toro HT 06 bl 
npw nonHOM OTKpbiTMM KaanaHoe ohm He xaca/iMCb nopujHB. y AM3e/ibHoro ABMraTeaa (pmc. 2.23) 
xaMepa cropaHMa MoweT 6biTb BbinonneHa b nopujHe. 

nopujHM aBMraTeneM c HenocpeacTaeHHbiM BnpbiCKOM ronaMBa MMeiOT oco6yio cfcopMy, H eo6- 
xoaMMyto ana o6ecneneHMa npopecca cropaHMa TonaMBa. 

nopiuHeBbie Konbpa m 3roiaBa m bb KDTca M3 cnepMaabHo MoaMcpMunpoBaHHoro ayryHa. B abm- 
rareaax coepeMeHHbix a B T 0 M 06 MaeM Mcnoabayior HecKoabxo tmhob Koaep. BepxHMe KOMnpecCM- 
o HH bie Koabpa cnywar aaa Toro, MTo6bi npeaoTBpaTMTb npopbiB raaos b KapTep ABMraieaa a hmw- 
nee MacaocbeMHoe - KOHipoanpyei KoaMsecTBo Macaa na cienKax pmamhapb (crenKM cM33b,Ba- 
»Tca MacaoM. nociynaKW m 3 xapiepa b BMae Macaanoro ryMana). Macao neoSxoAMMo aaa 
peaoTBpameHMa Manoca Unr, ho ero msamwkm HeweaaieabHbi. rioaioMy caeayer noaaBaib ero 
My>KH0 ' a W*"™* c noMombK) MacaocbeMHoro Koabpa, paeoia-owero k 9 k 

Cn ° C060B n0 ' ly4eHHfl 6o,iee xoMnaKTHb,x m aer«Mx nopwneM - BbrnoaneHMe 
non ua n ” C «OMnaKTHblM P a3Me.aeHMeM MX B BepxneM SaCTM roaoBKM 

roTnBnp ^ 3T ° M npe/lbflB,lfl,orCT n °BbiujeHHb,e rpefioBaHMa k MarepMaay. m 3 Koroporo ohm m 3 - 
roTOBaeHbi. m k iomhoctm mx MaroroBaeHMa. 
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UJATYH 


UjaiyM BB/iflercn Heo6xoAm*biM sbomom MewAV nopuiMCM m KOAemaibiM ea/iOM, o6ecne 
smphh noponaMy aarapmmr ot ctopbmma ropioneH cmgcm so bopmr paGonero xoab. a raK- 
mo ncpeMeiuenne nopuinn oo opovo Apyrnx trkiob. T8kmm o0pa3OM, **arpy3Ka na uiaTyn 
fKJCiOBMHO H3MeH»eiCH a 3Md'ui'e/ibHwx npeacnax khm no ee/iH*«Mne. ran m no nanpaa- 
neHMio. lUaTya AO/mieM 6wTb nposHWM. HioGtw abtaepmanaTi. mokc.mma ■ oh we ycanup 
pacTBweHHB. m b to we aoevR >KecTKMV. MToGbi H6 M3ia6aibcn npn c*otmm WocTnocTb 
npM 3 tom AO-'THHa co^eraTbCR c He6oobuiOM mbccoh aar yMeHouiBHmi nnepuMOinibix 
narpy30H noaiovy ctepxtHM 6oAbUinMCT3a matyHOB penaioT AByraBOOBbiMM a cbmbhmm. 
HaMfioooo par.npocTpanpMMMMn tranmoTca cram>Hb»e waiyHb. Ohm mam urraMnyioTCR (aa* 
vMei'biueHMB ctommoctm). ham MaroTannMBaiOTCR kobkom ( 60 Aee Aoporne. ho npoiMwe, 
ho b o6omx cnysanx oCnaaieAbHO noABcpraiOTCfl ynposheHMc. a tom hmcao h 33K8AKe 
8 HenoTOpbtx noCAeAHMx MOAenwx Mcnonb3yiOTCfl waiynbi mj aAioMMHMeotJx cnnaaoft 

h npoBOAATCs 3KcrepMMet<Tbi no npMMeHeHKto uiaTVHOB wa K0MiiO3HiHbix MaTepnanoD 
Koraa aroMHHMH ynpoMHJieTCfl KepaMMnecKMMM BOAOKHaMM. B BbicoKO«t<jpcnyoBaHHbix 

AaMraroAflx cnnpinfinbix aBTOMoCMnen. kbk npaBHAO, McnoAb 3 yoTcs uiaTywbi *3 cn/iaaa 

TMTaiia. 

BepxMnn roAOBKa uiaTyna npoACTaRnaeT co 6 om BTynKy c UMAnMApnHecKMM oTBep 
cimbm aa» coeaHHeHMA c nopumcM c novioiiibio nopujHeBoro naAbna. nopuiweBOM 
ndAeu npeACratwiHtji coGom craAbnoft noAbia umam«ap. AOBepXHocTb kotopoto ynpon- 
MfleTCfi b npouecce npoHamjACiaa n MMeeT bbicokmm kadcc mmototw MexaHM^ecKon 06 
pa 6 oTKH aab yMGHbuieHHA KOHueHipa opoe HanpAweiiMM. flopuiHonoA naaeu MOwei 
MMeTb 303M0JKH0CTb npOBOpan HBaTbCV* H3K B IO/IOBKB UiaTyha, T3K M B OofibllUKBX 
ropujHfl. B 3TOM CAysae oh (feMKCMpyeTCfl ot npOAOiibHoio iiepevusmenMn cneuMaAbitu 
MM cTonopHbiMM KOAbuaMH, a MOHAy nanbueM h BMyTpeHneM nobepxHocibw (oaobkm 
uiaTyna ycTatiannHRaeTOB BTynna M3 BHTM<J>pMKLiMOMHoro MaTepnana. Janon riopuiHe- 
boH naneu na3bioacTcn •nAaRaioii|MM>. npenMyiuecTBO -nraBBiowero- naAbua — sto ero 
paBHOMepHbiH H3 hoc no OKpyiMMOCTM. a TflKwe finnburaH H 8 Ae>KH 0 CTb paooTbi (wa cav- 
sail 3aKAMHHBaHHH b uierryHe mam d 6 o 6 uuiKax). nnpuiHBRhiB nanbuw -HennaBaioiMero- 
rnna aanpeccOManw a bbpxhcm toaobkc uiaTyna h npoBopaHnnatoTCA toai.mp r fioftiwiu- 
nax nopuiHR. B 3 tom caynae cioiiophub 
KOA bua H BTVAKa He HVOKMbl H KOHClOyH- 
l,ha noAvnaeiCR npouie h nerse. Hmhhra 
ronosKa LiiaTyHa AOA>»<Ha 6 wTb pa36op 
"OH. HT 060 I MMeTb B03M0TKH0C1 b COejM- 
HetiMfl c 111OHKOM KoneHHBToro Ba-na, a ABe 
HdCTH UiaTyna coeAHHH-oicA 6 oat 8 mh. 

CoMHdc MMorne <t>npMu mo paapeaawT 
"HMHioio ronoBKy uiaTyna. a noABepiawi 
saKaAennue uiaiynbi MOHTooAHpyeMOMy 

D 3 CHaAtjieaHMio hhwhbh ror - " - 





KO/lEHHATbIM BA/1 


KonewMaTbiM Ban (puc. 2 25) BOcnpMHuMaeT ycM/iMH, nepeflaBaeMbie ot nopumeft uiaTywoM 
m npeo6pa3yeT mx b KpyrmuMM momcht. noaTOMy KoneHsaTbiM Ban flonwen 6wTb nposHbiM 
M weCTHMM. 

B nasecTse Maiepnana Ann KoneHHaToro Bana wcnonb3yioT BbicoKonpoHHbiM Myryw m cranb. 
HyryHHbie Banbi M3roraBnMBaiOT MeTOflOM nuTbs. a cianbHbie — mbtoaom kobkm. Pa6oHtie no- 
BepxHoc™ KopeHHbix M inaTyHHbix weeK KoneHnaToro Bana noABepraioT ynpoMHenmo c noMombio 
TepMMMecKow o6pa6oTKM m nocneAyK>meti wnw<t>0BKe. 

KoneHsatbiM Ban coctomt m 3 HecKonbKHx KopeHHbix ujeeK, coeAHHeHHbix mewaMH c ujaTyH- 
HbiMM ujefiKaMM. LLleKM KoneHnaToro Bana npoAonwaioTcn b npoTMBononownoM ot weiiKM 
HanpasneHMM. o6pa3y« npoTMBOBecbi. B HeKOTopbix ABMrarennx rpy30Bbix aBTOMo6nnen 
Mcnonb3yK3T cbeMHbie npoTMBOBecbi. KOTopbie Kpenmca k KoneHMaTOMy sany 6onTaMn. Ko- 
peHHbie ueHKM BcerAa 6onbiije b AnaivieTpe. neM uiaTyHHbie. KoneHsaTbiii Ban 6yAeT 6onee 
wecTKMM, ecnn KopeHHbie m waTyHHbie weiiKM nepeKpbisaioT Apyr Apyra npn B3rnnAe c Topua 
Bana. OneBnAHO. mto HaMHoro nerne Ao6MTbcn nepeKpbiTHB ween npn kopotkoxoahom ABwra- 
Tene. Ecnn no o6enM cTopoHaM ot waTyHHoPi weiiKM pacnonoweHbi KopeHHbie weiiKM, Konen- 
saTbiki Ban BBnneTcn nonHoonopHbiM. B npoTUBHOM cnysae oh HenonHoonopHbm m noaTOMy 
AonweH 6biTb 6onee wecTKMM. a cneAOBaTenbHo. 6onee MaccMBHbiM. MToGbi BocnpMHHMaTb 
3HaHMTenbHbie n3rn6aiomMe m 3aKpyHMBaiowne ycMnna. noaTOMy b coBpeMeHHbix ABMraTe- 
nsx b ochobhom npMMeHHioTcs) nonnoonopHbie Banbi. B HacToamee Bpeivia peA«o npuMeHfliOT 
pa36opHbie KonewsaTbie Banbi. xoth TaKaa KOHCTpyKUMs Bana AaeT B03MO>KH0CTb npMMeHBTb 
ujaTynbi c Hepa3t>eMHOH HMWHeii toaobkom. (lepexoA ot weiiKM k mene BBnfleTca onacHbiM 
c tohkm 3peHnn KOHueHTpaqMH HanpBweHMM. h nosTOMy ero BbinonHaiOT no paAMycy. Tawas 
KOHtrrpyKUHB yMeHbwaeT B03M0>«H0CTb noBBneHMB TpemHH h nocneAyKDiAero ycTanocTHoro 
H3noMa. 

B HanecTae KopeHHbix h inaTyHHbix noAUinnHHKOB CKonbweHHn b Hacrromuee BpeMB npn- 
MeHaioT pa3teMHbie. TOHKOCTeHHbie sunaAbiWM. BunaAbiwM M3roTaBnnBaK3T m 3 CTanbHoii neH- 
Tbi c HaneceHHbiM Ha Hee cnoeM aHTM<t>pMKMMOHHoro cnnaBa. Ann toto HTo6bi ycTaHOBneHHbie 
BKnaAbiujH He npoBopaHHBanncb b onopax KoneHMaToro Bana m ronoBKax waTyHOB, ohh HMe- 
*ot BbicTyn. c noMombio kotopoto 4>MKCMpyiOTCfl b cooTBeTCTByiomMx KaHaBKax. Ann npeAo- 
xpaHeHHB KoneHMaroro Bana ot oceBbix nepeMeweHMfi ncnonb3yioTCfi ynopHbie noAiiiMnHHKM 
CKOnbWeHHB. 



Phc. 2.25. Ko/ieHsaTbtH Ban ABHrarenn V6 
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Bnyipn KonenMaToro Bana. b mewax b weiiKax KoneHiaioro Bana npocBepneHbi crrsepcma 
Ann npoxofla Macna. noflWBnHBKB KoneHaaioro Bana noflBepratoTca 3HasHTenbHbiM Harpy3KaM. 
h flame HpaTKOBpeMeHHaa paSoia flBBraiena 6e3 Macna npusoflUT k ero Bbixofly B3 cipoa, no3TO- 
My k uieMKaM KoneHnaioro Bana Mac/io noflaeica iioctorhho nofl flaBneHBeM. 

K 3 aflHewy KOHpy Konenaaioro Bana KperiBTca MaxoBBK. MaxoBBK cnymm ana yweMbuieHUB 
HepaBMOMepHOCTB pa 6 oTbi flBBrarens, 3anacaa OHepraio npB pa6oneM xofle a OTflaBaa ee ripa 
flpyrux TaKTax, a TaKme BbiBOflm KLL1M as MepiBbix ToseK. MaxoBBK npeflCTaBnaeTCo6oa Maccae- 
Hbiw flMCK, BbinoriHeHHbm B 3 syryHa. Ha BHewHioto uanaHApaMecKyio noeepxHOCTb MaxoBBKa Ha- 
npeccoBaH 3y6HaTbia BeHep, o6ecneMBBaiomBa npoBopanaBaHae KoneHnaroro Bana npa nycwe 
ABBraienfl c noMombio aneKipaHecworo ciapiepa. y MHorouanaHflpoBbix flBaraTenea pa6osaB 
XOfl npOMCXOflBT OflHOBpeMteHHO B HeCKOnbKBX UkinBHflpaX. y T3KBX flBBraieneB KpyiRlflBB MOMeHT 
6onee paBHOMepHbiii a Macca MaxoBBKa MomeT 6biTb yMeHbweHa. 

KanHM 6bi wecTKMM hb 6bin KoneHHaibiB Ban, oh noflBepraeTca KpyrBnbHbiM Kone6aHBRM. Kpy- 
TBnbHue Kone6aHBB MomHO npeflCTaBBTb hbk nocrosHHoe 33KpyHHBaHBe c nocneayioiuBM pacKpy- 
HBBaHBeM aana, hto npOBexoflBT npB pa6oie ABaraiena c onpeflenenHoa sacTOTOB. ripB coBnafleHBB 
nacTOTbi KpyrBAbHbix Kone6aHBB c sacTOTOB BHeujHBx cba MomeT HacrynBTb pe30HaHC, KOTopbiii 
npBBefleT k pe3KOMy yBenaHeHBio Harpy30K, fleBCTBytomax Ha KoneHHaTbia Ban, b, Ka« cneflCTBBe, 
k ero nonoMKe, M 3 Aom KoneHnaTbix BanoB (oSbinno b Mecre coeflBHeHBB me«B c KopeHHoa wea- 
kob) 6bin nacTOB (ipbhbhob Bbixofla B3 cTpoa flBaraienea CTapbix KOHCTpyKpaB. CoBpeMeHHbie ko- 
neHnaTbie eanbi BMeioT BbicoKyio mecTKOCTb. b pe30HaHCHbie HacraTbi HaxoflHTca 3a npeflenaMa 
B03MomHbix sacTOT BpameHan BanoB 3 tbx flBaraienea. TeM He MeHee b KOHCTpyKuaa flBBraieneB 
nacTO npBMeHaiOT racBTenB KpyrBnbHbix Kone6aHaa, Koropbie CHBmaioT flo HywHoro ypoBHS bb 6 - 
poaKTBBHOCTb KoneHHaToro eana. HaB6onee pacnpocipaHeHHbia cnocofi: pa3flenBTb ujkbb ana 
flBCK, ydaHOBneHHbiB na KoneHsaroM Bane. Ha BHyipeHHiOK) b HapymHyio sacra b coeflBHBTb bx yn- 
pyrBM MaiepBanoM, KOTopbia nornomaeT BaSpapaa 3a cneT BHyTpenHero TpeHBR. 

Ceanac see 6 onbwee pacnpocrrpaHeHBe nonynaioT flByxMaccoBbie m 3 xobbhb. HOTopbie yc- 
neujHO BbinonHflioT cJjyHKuato racBTenn KpyTBnbHbix Kone 6 aHaa (pbc. 2 . 26 ). 

nporpecc b CBdeMax ynpasneHBB MomeT BHecTB flononHBienbHbie aaMeHeHaa b KOHcrpyK- 
pbio flBBraieneB. CeroflHft pa3pa6oiaHbi HOBbie TopoBflHbie ciapiep-reHepaiopw (pbc. 2.27), 
KOTopwe HeronbKO MrHOBeHHO b 6ecujyMHO nycKaioi flBBraienb, ho b flaioT B03M0mH0CTb 3a cnei 
aneKTpoHHoro ynpaBneHas racBTb BceB03MomHbie KOfleSaaan b BB6pauaa, a TaKme o6ecnenB- 
BaioT B03M0mH0db pa6oTbi flBBraiena ripa sKdpeManbHbix Harpy3Kax. noflpo6Hee o HOBbix Ha- 
npasneHBax b cacieMe 3neKTpoo6opyflOBaHBa 6yflei cKa3aHO HBme (cm. rn. 8 ), 



Pbc. 2.26. AByxMaccoBbiti m3xobbk flBara- 
Tena aBiOMOonns Ford Mondeo 


Pbc. 2.27. TopoHAHbiM cTapiep-reHepaTop 


59 










§9 


rA30PACnPEflE/1MTE/lbHblM MEXAHM3M 


ra3opacnpeflenMTe/ibHbiH MexaHM3M (rPM) o6ecneswBaeT oneHb Bawnyio tJ>yHKUMto, a hmchho 
CBoeBpeMeHHyio noflany b KOHKpeTHbie unnMHAPbi ABHraTenn ropionePt cMecn nnn hhctoto B03fly- 
xa (B 33 bmcmmocth ot Tnna flBuraie/in) h BbinycKa M3 sthx umahhapob npoayKTOB cropaHnn 
bo BpeMfl TaKTa Bbinycna. 3 tm npoueccbi nponcxoAflT b cootb 6 tctbhh c npMHATbiM flnn aaHHoro 
ABnraTenn nopHAKOM pa6oTbi umamhapob m 0a3aMH ra30pacnpefleneHns. B neTbipexTaKTHbix abm- 
raTennx BHyTpeHHero cropaHna npuMenaioTcn b ochobhom KnanaHHbie MexaHH3Mbi ra3opacnpe- 
AenenHfl. 


KJlAriAHbl 


An« pa6oTw MerbipexTaKTHoro ABC Tpe6yeTcn KaK MMHHMyM no ABa KnanaHa Ha unnMHAP — BnycK- 
Hoii m BbinycKHOH. B HacTonmee BpeMfl npHMeHfliOTCfl KnanaHbi TapenbsaToro Tuna co CTepwHeM 
(pnc. 2.28). flnfl y/iyHiiieHMfl HanonHeHnn unnHHApa roptoneH CMecbio flHaMeTp TapenKH snycKHoro 
KnanaHa AenaeTcn 6o/ibiue, seM y BbinycKHoro. Cenna KnanaHOB H3roTOBneHHbie M3 nyryHa ham 
cra/iM, 3anpeccoBbiBaioTCfl b ronoBKy 6/iOKa unnHHApOB. 

(lpn pa6oTe ABnraTe/ifl KnanaHbi noABepraioTcn 3HanHTenbHbiM MexaHMHecKMM m Tenno- 
BbiM Harpy3KaM, noaTOMy A^fl hx M3roTOB/ieHHfl npHMeHfliOTCfl cneunanbHbie cnnaBbi. MHorAa 
A/ifl y/iynujeHMfl oxnawAeHHA KnanaHOB BbicoKOcJjopcHpoBaHHbix ABuraTeneM npuMeHAiOT Kna¬ 
naHbi c no/ibiM cTepiKHeM. KOTopbiM 3anonHfleTcn HaTpneM. HaTpmS npn pa6oHnx TeMnepaTy- 
pax nnaBHTCfl h b pacnnaBneHHOM BHAe nepeienaeT BH/rpn KAanaHa. nepeHOCfl Tenno ot 60 - 
nee Harperon TapenKH KnanaHa k CTepwHio. flnn nynweH ohhctkh pa6oneH $acKH ot Harapa 
m paBHOMepHOfi TennonepeAaHH hhotab npHMeHfliOTCfl pa3AHHHbie Mexann3Mbi Ana BpaiAeHHn 
KnanaHa. 

TPM Moryr 6 biTb HHWHeKnanaHHbiMH h BepxHeKnanaHHbiMH. ho b coBpeMeHHbix ABnraTenflx 
ncnonb3yiOTCfl ronbKO BepxHennanaHHbie TPM. KorAa KnanaHbi pacnonaraioTCfl b ronoBKe uh- 
hmhapob. KnanaH yAepwMBaeTCfl b 3aKpbiT0M coctoahhh c noMombio npy>«HHbi, a OTKpbiBaeTCfl 
npH HawaTHH Ha CTepweHb unanaHa. KnanaHHbie npywHHbi AonwHbi HMeTb onpeAenenHyio we- 


Phc. 2.28 KnanaH 


1 / 


CTKocTb Rnn rapaHTkipoBaHHoro 3aKpbiTHA 
unanaHa npw pa 60 Te. ho wecTKOCTb npywHHbi 
He AonwHa 6biTb Hpe3MepHOH, HTo6bi He yBe- 
nnMHB3Tb yAapHOfi Harpy3KM Ha ceAno Knana¬ 
Ha. HHorAa ajih yMeHbujeHHfl bo3mo>khocth 
pe30HaHCHbix Kone6aHnii ncnonb3yioTCfl npy- 
>KHHbl yMeHbUjeHHOH WeCTKOCTH. HO Ha OAHH 
KnanaH ycTaHaenHBaeTCfl no Aae npy>KHHbi. 
ripn ncnonb 30 BaHHH AByx npywHH ohh Aonw- 
Hbl 6blTb HaBHTbl B pa3Hbie CTOpOHbl, HTOSbl 
He npon3omno 3annMHHBaHHfl KnanaHa b cny- 
sae nonoMKH oahoh h3 npywnn h nonaABHHfl 
ee bmtk3 MewAy BHTKaMH APyroPi npywnHbi. 
Ann CHHweHHfl noTepb Ha TpeHiie b TPM cen- 
MaC UJMpOKO npHMeHfliOTCfl ponHKH, pa3Me- 
maeMbie Ha pbisarax h TonKaTennx npMBOAa 
KnanaHOB (pnc. 2.29a, 6). 


60 










Pmc. 2.29. 3aMeHa TpeHHfl CKO/ibweHMH TpeHHeM KaneHHn nyTeivi npumeHeHMs b x/ianaH- 
hom MexaHM3Me po/iMKOB aaeT B03M0>KH0CTb yMeHbuiHTb notepn Ha npMBOA K/ianaHOB 


npM OTKpbiTHH (onycKaHHM) BnycKHoro mianaHa sepe3 KO/ibpeBOH npoxoA Me>«Ay Tape/iKOii 
wianaHa h ce^piOM npoxoflHT T0nnnBH0-B03AywHan CMecb (h/ih B03flyx) h 3anofiHfleT um/imhap. 
4eM 6o/ibwe 6yAeT n/iomaAb npoxoAHoro ceneHHH. TeM no/iHee 3ano/iHMTCH pmahhap. a c/ieAOBa- 
TenbHO, m BbixoAHbie noKa3aienn 3Toro uhahhaps npM pa6oseM xoAe 6yAyr Bbiwe. Ann AysweH 
OHMCTKH UHAMHAPOB OT fipOAyKTOB CropaHHH >Ke/iaTe/lbHO TaKWe yBe/lHHMTb AHaMeTp TapeAHM Bbl- 
nycKHoro H/ianaHa. Pa3Mepbi Tape/iOK KJianaHOB orpaHMneHbi pa3MepoM KaMepbi cropaHHfl, Bbi- 
nonHeHHoii b ronoBKe uhahhapob. JlyHwee HanoAHeHHe uhamhapob h mx OHHCTKa oSecneHHBaioT- 



Pmc. 2.30. MeTbipexK/ianaHHan KaMepa cro- 
paHMn. flpHMeHeHMe ra3opacnpeAe/iMTejib- 
Horo MexaHM3Ma c seTbipbivm KAanaHaMM 
Ha um/ihhap b AHaeAbHOM flenra-re/ie 


Phc. 2.31. TpexKaanaHHbiH TPM. KoMnaHMH 
DaimlerChrysler yreepiKAaeT, hto TPM c ABy- 
Mfl BnyCKHbIMM, OAHHM BblfiyCKHbJM M AByMfl 
caenaMM 3a>KHraHMa o6ecneHHBaeT Me3Ha- 
MMTeAbHOe KOAHHeCTBO BpeAHbIX BemeCTB 
b OTpa6oTaBuiMX ra3ax 
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OH npM MCn0flb30BaHMM 60 AbUJer 0 , MeM flBa. HMC/ia KnanaHOB Ha OAHH UWAHHAP. EOAblunHCTBO co- 
BpeMeHHbix ABHrarenen HMeei no abs BnycKHbix m no abb BbinycKHbix unanawa Ha umamhap (pnc. 2.30), 
xoth BCTpenatorcH ipexwianaHHbie (ABa BnycKHbix n oahh BbinycKHon) cncieivibi m naTHKnanaHHbie 
(TpH BnycKHbix M flBa BbinycKHbix). 

BnepBbie neTbipe KnanaHa Ha uhahhap 6binn ncnonb30BaHbi euie 1912 r. Ha ABHraTene asTo- 
mo6haa Peugeot Gran Prlx. tUnpoKoe ncnonb30BaHne t3koh cxeMbi Ha cepnnHbix nerKOBbix asTo- 
mo6haax Hananocb To/ibwo b 1970-e rr. Cennac TPM c HeTbipbMH KnananaMH Ha uhahhap crann 
npaKTMHecKH craHAapTHbiMH Ana ABHraienen eBponencKnx h anoHCKnx nerKOBbix aBTOMOdnnen. 
HeKOTopbie m 3 ABHrarenen Mercedes HMeioT no TpH KnanaHa Ha uhahhap, ABa BnycKHbix h oahh 
BbinycKHOM, c AeyMfl CBenaMM 3awHraHHa (no oahoh c KawAon CTopoHbi ot BbinycKHoro KnanaHa) 
(pnc. 2.31). AenraTenn HeKOTopwx aBTOMOdnnen rpynnbi Volksvagen-Audi n pha nnoHCKMx ABnra- 
Tenen ncnonb3yioT ntrrb KnanaHOB Ha uhahhap (TpH BnycKHbix h ABa BbinycKHbix). ho npn TaKOM 
HMcne KnanaHOB 3HasnTenbH0 ycno>KHHeTCH hx npuBOg. 


nPMBOfl K/lAflAHOB 


BnycKHbie h BbinycKHbie KnanaHbi oTKpbiBatoTca h 3aKpbi bbiotch b HywHbie MOMeHTbi 3a caeT Ky- 
nasKOB. pacnono>«eHHbix Ha pacnpeAennTenbHOM Bane hah Ha Aeyx Banax: aah BnycKHbix Knana- 
hob h Ann BbinycKHbix. PacnpeAennTenbHbiH Ban npnBOAHTca b AencTBne ot KoneHMararo eana. 
flns npMBOAa pacnpeAenmenbHoro Bana MoryT McnoAb30BaTbca wecTepHH. qenb hah 3ydna- 
TBIH peMeHb. flOCKOAbKy B HeTbipeXTaKTHOM ABHraTene Ka>«AblH KAanaH OTKPbIBaeTCfl TOAbKO 
oahh pa3 KawAbie ABa odopoia ABnraiena, pacnpeAennTenbHbiH Ban AonweH BpamaTbca b abb 
pa3a MegAeHHee KoneHHaToro Bana. KynasKH MoryT B03A6MCTB0BaTb HenocpeACTBeHHO Ha toa- 
KaTenn KnanaHOB hah Hepe3 KopoMbicna hah pbisarn. HanpaBnmomne BTyAKH KnanaHOB. 
H3TOTOBAeHbl H3 HyryHa. AaTyHH, 6pOH3bl HAH CneHeHHOH nOpOLUKOBOH K0Mn03HL|HH H 33- 
npeccoBaHbi b ronoBKy 6noKa uhahhapob. ToAKaTenH HMeioT unnnHAPHHecKyio <t>opMy h Bbinon- 
HeHbl H3 CT3AH. 

HeM MeHbme AeTaneii b npHBOAe KnanaHOB. TeM MeHbme Macca TPM, a cneAoeaTenbHO. 
MeHbure h CHAbi HHepqHH. MemaiomHe 6bicTpoMy yeennHeHmo o6opotob ABHraienn. Handonee 
3tt>4>eKTH bh bi m n b 3tom cnynae 6yAyr TPM c pa3MemeHHbiM b ronoBKe uhahhapob pacnpeAenn- 
TenbHbiM BanoM. Tawne ABHraienn noaBHAHCb b MaccoBOM npoH3BOACTBe b 1960-e rr. h nonyan- 
ah Ha3B3HHe OHC (Overhead Camshaft), hto 03HaaaeT BepxHee pacnonoweHne pacnpeAenmenb- 
Horo Bana. Kan anbTepHaTHBa MoryT Hcnonb30BaTbca ABa pacnpeAenHTenbHbix Bana, no OAHOMy 
Ana Kawgoro paAa KnanaHOB. TaKne ABHraienn Ha3biBaioTca "AByxBanbHbie BepxHeKnanaHHbie* 
DOHC (Double Overhead Camshaft) (pnc. 2.32). 

Yujah b npouinoe HHWHeKnanaHHbie TPM. b KOTopbix KnanaHbi pacnonaranncb He b ronoBKe 
uhahhapob, a b 6noKe, paAOM c KaMepon cropaHna, h OTKpbiBanHCb CHM3y BBepx c noMombio npo- 
crroro TOAKaiena ot pacnpeAennTenbHoro Bana, pacnonoweHHoro b 6noKe uhahhapob paaom 
c KOAennaTbiM BanoM. B TaKOM ABHraTene ronoBKa uhahhapob nonyaanacb npocTon h nnocKon. 
ho KaMepa cropanHa 6bina oseHb neyAanHon <J)opMbi. Tanne ABHraienn BbinycKanncb ao 50-x rr.. 
a 3aieM nx 3aMeHnnn donee 3<})0eKTHBHbie BepxHeKnanaHHbie. 

flo HacToaigero BpeMeHH BbinycKaiOTca ABHraienn. y KOTopbix KnanaHbi pacnonoweHbi b ro- 
noBKe uhahhapob. a pacnpeAennTenbHbiH Ban pa3MemeH b 6noKe. flpn Taaon cxeMe Ana npnao- 
Aa KopoMbicen KnanaHOB ipedyioTcn AononHHTenbHbie TonKaTenn n urraHrn TOAKaienen. TaKne 
ABHraienn npHHaio odosHaaaTb OHV (Overhead Valve) — BepxHeKnanaHHbin. Ana npnsoAa pac- 
npeAenmenbHoro Bana, pacnono>KeHHoro b dnoae unnnHApoB 6ah3ko k KoneHaaTOMy Bany, mowho 
ncnonb308aTb npociyio 3ydaaTyio nepeAasy. KorAa nywHO BbidpaTb npnBOA Ana pacnpeAennTenb- 
Hbix Banos. naxoAaiAHXca b ronoBKe, npnxoAHTca BbidnpaTb Me>«Ay uenbio n 3y6aaTbiM peMHeM. 
Uennon npnBOA HaAe>KHee n donee AonroseHeH, aeM peMeHHbiH, ho TpedyeT cm33kh h, KaK cneA- 
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Pmc. 2.32 a. KoHCTpyKTMBHbie BapwaHTbi npuBOfla KnanaHoe: a — npMBOA KjianaHOB c no- 
Moiubto ujTaHr npn HHWHeM pacno/tomeHMH pacnpeAe/iMTe/ibHoro Bana; 6 — npMBOA 
K/ianaHOB pbinamHbiM To/iKaTe/ieivi; b — npMBOA K/ianaHOB abymb KopoMbicnaMM ot oaho- 
ro ny/iaHKa BepxHero pacnpeAenMTenbHoro Bana; r — HenocpeACTBeHHbiM npMBOfl ot pac- 
npeAe/iMTeobHoro sana nepe3 TonKaTenb npw BepxHeM pacnonoweHMM K/ianaHOB; 
OHV — BepxHeKnanaHHan cxeMa c hmwhmm pacnpeAe/iMTenbHbiM BanoM; OHC — eepxHee 
pacnonoweHne pacnpeaemiTe/ibHoro Bana: DOHC — cxeMa cflByMfi pacnpeae/iwTenbHbiMn BanaMM 
Bepxnero pacnonojuem-ifl 



Pmc. 2.32 6. TPM ABMraTenn 3M3-4063:1 — nopiueHb; 2 — npowiaAKa to/iobkh 6;iok3 um/imhapob: 
3 — BnycKHofi Knanam 4 — BnycKHOii Tpy6onpoBOA; 5 — ronoaKa 6/iOKa uMnnHApoe; 6 — pac- 
npeAe/iMTe/ibHbiM Ban snycKHbix KnanaHOB; 7 — rnAPOTO/maTe/in; 8 — pacnpeAenMrenbHbiti 
Ban BbinycKHbix unanaHOB; 9 — KpbmjKa ronoBKM 6noKa umamhapob: 10 — MacnoMepHbin iuyn: 
11 — BbinycKHoii KonneKtop; 12 — BbinycKHoti KnanaH 
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crane, repM6TM3auMM KpbluiKM, 3aKpbiBammeCi npMBOfl, LJenb cymecraeuHO rnweaee peMHs n no 
3TOMvanfl nee Tpe6yeTCfl 6o/iee KanecraeHHoe HaTflweHne n ycTponcraoaAH rauieHna en6paunft. 
3y6naTbie peMHn aeuieB/ie. ho ipe6yiOT 6oaee nacroro KOHTponn n 3aM6Hbi nocae onpepeaeHHo 
ro npoCera. Jlynuine o6pa3pbi cOBpeMeHHbix peMnen TPM Moryr ripocaywnTb 6e3 33MeHbi 6oaee 
150 000 km npo6era aBTOMoOnan. 


TEn/lOBblE 3 A 30 Pbl B I 1 PMBOAE 


npM M3M6HeHMM TeMnepaiypbi ABnraTean H3MeHnioTCR pa3Mepbi scex ero aeraaen. 3to MOweT npnse- 
cth k HenodHOMy 3aKpbiTMio KnanaHOB, s peaynbTaie Hero ABHraie/ib TepsteT MoinHocrb. a KaanaHbi co 
BpeMeHeM Moryr BbiMTn M3 CTpon 3a cneT o6ropaHHfl nx pa6oneH kpomkm. flaa KOMneHcaonn bbvibhhb 
MeHmomerocB TeMnepaiypHoro pewnMa ABnraTenn b npHBOfle KnananoB Bceraa npeaycMaTpnBaeTcs 
TaK Ha3biBaeMbiii TeMneparypHbiM 3a3op. M3hoc aeTaaen TPM npHBoam k HeoSxoanMocTn nepnoan- 
necKOM peryriMpoBKM TenaoBbix 3a3opoB. flan peryanpoBKM 3a3opoB b TPM ycraHaBanBaiOT peryanpoBon- 
Hbie BHHTbi B KopoMbicaax Man Pbinarax. Ecan KaanaHbi ynpaBaatoTca HenocpeacTBeHHO ot pacnpege- 
anTeabHoro Baaa, yciaHOBaeHHoro b roaoBKe, 3a3op oSbiHHo peryanpyeTCR c noMoigbio ycraHosKM 
cneunaabHbix npoKaaaoK onpeaeaeHHon ToainnHbi noa unanHAPHHecKHH roaKaTeab. Peryan- 
poBKa 3330P0B Tpe6yei chhthb no KpanHen wepe KpbiujKM roaoBKM 6aoKa. CeroaHB 6oabUJMHCTBO 
ABnraTeaen oSopyaoBaHO aBTOMaTHHecKHMn rnapaBaHHecKHMM KOMneHcaropaMn, b Koropbie noaaas- 
aeHneM noaaeTCH MoropHoe Macao Tan. HTo6bi rapaHTMpoeaTb HyaeBon 3a3op. — t3khm o6pa30M 
o6ecneHMBaeTcn noaHoe 3aKpbiTMe KaanaHOB m CHMwaeica uiyM npn pa6oTeflBnraTenn. rioab3a ot rna- 
poKOMneHcaTopoB oco6eHHO 3aMeTHa e aanraieafix c neTbipbMH KaanaHaMM Ha pnaMHap, noTOMy hto 
peryanpoBKa npnBoaa 16-m KaanaHOB b neTbipexunanHapoBOM aanraieae, He roBopn ywe o 32-x 
b ABMraTeanx V8, CTaHOBmcH cepbe3Hon paeoron. rnapaBanHecKne ToanaTean Becm cymecTBeHHO 
6oabuie MexaHnneCKnx, ctoht HaMHoro aopowe, a Taione Tpe6osaTeabHbi k KasecTsy m noaHOTe ohhct- 
km Macaa. HanpMMep, Ha ABMraieae AJ-V8 aBTOMo6naa Jaguar 6biao peuieHO OTwa3aTbca ot ncnoab- 
30B3HMH TMaPOTOaKaTeaeM. HO Bbl6op TOHHOH KOHCTpyKLJHH M MaTepnaaOB n03B0aMaM yCTaHOBMTb 3a- 
30Pbi b npMBoae KaanaHOB Ha Becb cpoK cayw6bi, 6e3 Heo6xopnMOCTn mx peryanpoBKn. 


<t>A3bl rA30PACriPEAE/1EHMB 


opionaa CMecb m OTpa6oTaBiune ra3bi MMeioT onpeaeaeHHyio Maccy m o6aaaaioT MHepunen. 
BcaeacTBne MHeppMOHHoro Hanopa CTpyn ropioHan CMecb 6yaeT npoaonwara nocTynaTb b um- 
nnHap nepe3 BnycKHoii KaanaH b npopecce Bnycna game Koraa nopweHb. gocrarHyB HMT, HanHeT 
ABMraTbCB BBepx. B Hanaae TaKTa cmara*. 3to o6ecneHM B aeT ayniuee HanoaneHne unanHgpa ro- 
pionen CMecbK) TaKMM we oSpaaoM mowho aapaHee, b KOHue pa6oHero xoaa. OTKpbiTb BbinycK- 
hoh KaanaH, nocnoabKy nopiaeHb ywe nonynna ocHOBHyto 3Heprnto ot cropeBiaero Tonanea. 

TaKwe neoGxoaMMO ycnerb onncTHTb UMaMHap ot OTpaSoTaBiunx raaoB. 3aK P biTb BunyCKHOM 
Kaanan ayniue nocae roro. KaK nopujeHb nponaeT BMT b KOH U e Tanra BbinycKa, noroMy hto npo- 
ayKTbi cropaHMB no MHepqMM 6yayr eu<e HeKorapoe BpeMB BbixoanTb M3 pnnnHapa. 

flpyrMMM caoBaMM, KaanaHbi He aoawHb. OTKpbiBaTbcn h 3aK P biBaTbcn b MOMeHTw Haxowae- 
HMB nopiiiHew b cooTBeTCTBycmnx MepTBb.x TOHKax. B nacTHOCTM, b peaabHbix aBHrareanx cyme- 
CTeyer mombht apeMenM, Kor fl a oanoepeMeMHo oTKpbiTbi snycKHon m awnycKHOM KaanaHbi 
(npM6aM3MTeabH0 50° no yray noBopma KoaennaToro B aaa). MoMeHTbi OTKpbiTMB m 3aK P biTMn Kaa¬ 
naHOB BbipaweHHbie b rpaaycax noBopora KoaeHHaroro Baaa HaabisawT c^aaaMM raaopacnpeaeae 
hmb, a mx ipacjiHHecKoe M3o6paweHMe hocmt Ha3BaHMe anarpaMMbi 4>aa ra3opacnpeaeaeHMB 
IPmc. ^.33). Vroa Ha anarpaMMe, cooTBeTCTByiomMM nepnoay oaHOBpeMeHHoro nacrnnHoro ot- 
KpbiTMK snycHHbix m BbinycKHbix KaanaHOB. naabisawT yraoM nepeKpbiiMH KaananoB, Tan KaK spe- 
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mb nepeKpbiTMs KnanawoB He6onbuioe, to sto 
we npMBOflMT K npOHHKHOBeHMIO OTpaSOTaB- 
uiwx ra30B bo BnycKHoii TpySonpoeofl, a Ha- 
o6opoT. aa cweT wHepumi yxofl«Luero noTowa 
3TMX ra30B npOMCXOflMTflOnO/lHMTe/IbHblii nofl- 
coc ropioHeii CMeen b mmahhap m TeM caMbiM 
y/iymuaercB ero HanonHeHHe. 

ripw 3TOM BaWHO fl06MTbCa, WTOSbl UM- 
AMHAP OHHtUa/lCB C MaHCMMaabHO B03MOWHOii 
cTeneHbio, ho cBewHfi 3apnA ropioweM CMecH 
He yxoflwn b BbinycKHyio Tpy6y. y HeKoropbix 
ABwraTeneii (ocoSeHHO BbicoKOoSopoTHbix 
ABHraTenew cnopTHBHbix aBTOMo6M/ieii) yron 
nepeupbiTHH nnanaHOB MoweT flocTwraTb 
6onbwoii Be/iHHMHbi, a ecnw unananbi ocraioT- 
CH OTKPbITbIMH Ha 60AbUjy>0 Be/IHWHHy, KOTfla 
nopujeHb aocTwraeT BMT, MoweT npon30MTM 
y/jap KnanaHOB b nopweHb. wto npwBefleT 
k aBapwH ABHraienn. Ha/inwne nepeiipbiTHH K/ianaHOB b HMT (BbinycKHOti OTKpbiBaeTCH paHbine, 
seM nopiueHb AocmmeT HMT. a BnycKHOii no3>«e) He ripeACTaBnaeT TaKoii onacHOCTH. cyMMap- 
Hbiw yron nepeKpbiTMn Bceraa 6onbuje. neM b BMT, m wacro 6bisaeT 3HawMTenbHbiM, oco6eHHO 
B BblCOHO(J)OpCHpOBaHHblX flBMraTe/lflX. 



Pwc. 2.33. A^arpaMMa (|>a 3 ra 3 opacnpeAe- 
neHHB 


M3MEHEHHE 4>A3 rA30PACnPEAE/lEHMfl 
M CTEflEHM OTKPbITMfl KJlAflAHOB 


Bbifiop $a 3 ra 3 opacnpefleneHMfl — oahh M 3 HHweHepwbix KOMnpoMwccoB. flns raro wio 6 bi nony- 
wmb MaKCHMa/ibHyio MomHOCTb npw BbicoKoPi wacTOTe BpaiueHMn Konenwaroro sana, Heo 6 xoan- 
mo o 6 ecnewnTb cymecTBeHHoe nepeKpbinie K/ianaHOB b paiioHe BMT. noTOMy mto MouiwocTb 
b Han 6 o/ibUjeM crreneHH 33bmcwt ot MaKCHMa/ibHO B 03 MO>«Horo KonnwecTBa ropioweii CMecM, no- 
naAaiomeH b umahhap 3 a KopoTKoe BpeMB, ho weM Bbiuje wacTOTa BpameHMA KoneHwaToro Bana, 
TeM MeHbme otboahmoc Ha 3 T 0 BpeMs. C APyroH CTopoHbi, npw Manbix o 6 opoTax, KorAa He Tpe 6 y- 
eTca MaKCHMa/ibHaa MomnocTb, /lywoie, worAa yron nepeKpbiTwa 6 mi 30 K k Hy/ito. He 6 onbwoe mam 
H yneBoe nepeupbiTwe K/ianaHOB 3 acTaBnpeT 
ABwraTenb 6 onee Myrno peampoBaTb Ha n 3 Me- 
HeHwe nonoweHkia neAa/in -ra 3 a”, hto oweHb 
BawHO npw ABwweHMH aBT 0 M 06 wna b TpaHC- 
nopTHOM noTowe. 

B Hawane 1990-x rr noflBnnncb ABHraTenw 
c aBTOMaTHweoKHMw ycTpowcTBaMH aab M3Mene- 
hmb 4>33 ra3opacnpeAeneHHH. OObiwuo b npwBOA- 
hom iiiKHBe (hah 3se3A0WKe) pacripeAeAmoAB- 
hoto sana BnycKHbix KAanaHOB paaMeiuaeTCB 
cneqn3AbHoe ycTpowcTBo, KOTopoe WMeeT tha- 
paBAMwecK m npuBOA ot CMa30WH0ii cncTeMbi 
ABwraTenn m MoweT noBOpawHBaTb pacnpeAe- 
AHTenbHblH BaA OTHOCHTeAbHO npMBOAHOH 
3Be3AOHKM (UJKMBa) M. CAeAOBaTCAbHO. OTHO- 
CMTeAbHo KOAewwaToro Bana (pwc. 2.34). 


BiyAKa 



npoAOAbHoe npy>KMHa 
ycwAwe 


Pmc. 2.34. CxeMa pa6oTbi Mex«HM3Ma M3Me- 
HeHmt 4>a3 ra3opacnpefleneHHB: — pwa 

na30H M3MeHeHMB cfcaa ra3opacnpeAeAeHnn 


3 . U, 1031 . 
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Pmc. 2.35. MexaHM3M M3MeHeHMn 4>a3 ra3opacnpeaeneHMH npoaopasHBaeT pacnpeae/iH- 
Te/ibHbiM Ban oTHOcme/ibHo 3Be3AOSKM npMsoaa 


npM 3 tom BnycKHbie KnanaHbi mohim OTKpwBaTbCfl h 3aKpbiBaTbca paHbwe m/im no3we. M3Me- 
HeHwe 4)a3 othputhb h 3aKpbiTMR BnycKHbix KnanaHOB 0Ka3biBaeT 6o/ibuiMM a^tJjeKT, MeM M3MeHeHMe 
aHanorMHHbix 4>a3 BbinycKHbix KnanaHOB. nepBbie ycipoMCTBa o6ecneMMBa/iM npocToe nepeKmo- 
neHMe b flBa no/ioweHMH, o6ecnesnBan oamh yron nepeKpbiTMH anfl Ma/iwx o6opotob aBHrarena. 
a apyroPi — ann BbicoKMX o6oporos m Harpy3KM. 3Toro 6bmo flOdaTOSHO flnn Toro, sro6bi o6ecne- 
HMTb XOPOUJMM nyCK, aOCTaTOHHbIM KpyTmitMM MOMeHT npM CpaBHMTe/IbHO Ma/lbIX OGopOTaX H H3 
rpyanax aBMraTe/iH m B03M0WH0CTb flocTMweHun 6onbwoM moiahoctm np« bwcokmx oGopoiax. 
nocTenewHO Gbi/in pa3pa6oiaHbi ycipoMCTBa (pnc. 2.35), Koropwe moitim M3MeHfm> 4>a3bi ra30- 
pacnpeaeneHMH bo bcbm anana30He oGopotob ABMraTens. a HeKOTopwe npOM3BoanTenn, Ta«Me 
K8K BMW, Hasa/iM M3MeHBTb cj>a3bi 0TKpbiTMH-3aKpbiTMfl BbinycKHbix KnanaHOB, b ochoshom an« 
Toro, moGbi CHM3nrb Bbi6pocbi BpeflHbix BemecTB. CeroflHn H3MeH«eMbie <}>a3bi ra3opacnpeae/ie- 
MHB VIVT (Variable Inlet Valve Timing) CTann oGmenpMHHTbiMM m noflBMJicn pe/ibiM pqaflBMraTe/ieM. 
oGopyaoBaHHbix cMcreMOM M3MeHeHMn ifcaa ra3opacnpeaeneHHn bo BceM anana30He. 

B HeKOTOpbIX TPM MMeeTCfl B03M0MH0CTb OTKniOWaTb OgHH M3 BnvCKHbIX KnanaHOB B K8>«aOM 
UM/iMHape. Ta«oe ycTpoiicTBO Mcnonb3yetcs KOMnaHMen Honda o BbicoKO0opcMpoBaHHOM ABMra- 
rene CVT. 3aecb He oGecneHMsaeTCB no/woe OTWHOHenMe nnanaHa, a nponcxoaMT ero OTKpbiTMe 
Ha He6o/ibujyKD Be/iMHMHy b perm MCKmonenMn ho3mo>khoctm ero npnxBaia k ceany. 

AnbTepHatMBHOM pa3pa6on<OM, BnepBbie Mcnonb30BaBiueMCH iJ>mpmom Toyota, a ceMnac lanpo 
ko npMMeHHeMoii b abmi aieon* c AByMs BnycKHbiMM K/ianaHaMM Ha umjimhap. CTa/io npocroe 3a- 
KpbiTne oaHoro m 3 pnycKHbix naipyGKOB c noMombio asTOMarMHecKM ynpaB/isreMOM 3acnoHHM. 
OGbiMHO ABa pnycKHbix naTpy6Ka mmciot pa3Hyio 4>opMy: oamh, KoropbiM aceraa ociaercs orKpu- 
iwm, M*H= eT OopMy. Koiopas o6ecneHMBaer Typ6y/)M3auMio roptoneiS cmccm b Kaxiepe cropaHMft, 
H»ot5bi C03aarb xopomo nepeMemaHHbiM notOK, h eoCxogM m bi m paGoie ABMi arenn na ManbixoGapo- 
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rax, m apyroi-i, kopotkmi* npBMOfl naTpyGoK, or 
MPblBaiOlUMMCB npw BblCOKMX o6opOT8X M H3- 
rpy3K6 OGeCneHUBaer MaKCMMBAbHO B03M0JH- 
Hoe Hano/iHBHMe UM/iHMflpOB (pac. 2.36). flBura- 
renw tiMeioinMe ycTpoiicTBa TaKoro Tuna, no/iy- 
MM/iM Ha3BaHne ABHraTeaevi c M3MeHneMOM 
flanHOB BnycKMbix Tpy6onpoBOflos Boaee 
cnowHbie cMCTewbi Moryr noCTOBHMO b nnaBHO 
M3MeHBTb flnBHy snycKHbix TpyGonpoBopoB. 

Tanyto CMCTeMy npnMenflK)T na HeKorapbix abm- 
raTenflx BMW (puc. 2.37). 

DepCneKTMBHblMM KOHCTpyKUBBMB TPM 
AB/isuoTCfl Mex3HB3Mbi 6e3 pacnpeaeaHTeab- 
Horo Bana, b Koropbix K/ianaHbi ynpas/inioTCB 
MHflMBMAya/lbHblMM yCTpOMCTBaMM C ITOMOlUblO 
3/ieKTpOMarHMTHblX CO/ieHOMflOB. Mcn0/lb30- 
BaHMe TaKOM TeXHMKM flaeT B03M0>KH0CTb 
MHflMBMAya/ibHoro kohtpo/ib 3a pa6oTOM «a>K- 
aoro KnanaHa. (Ipn 3 tom mowho He roabKo 
onTHManbHO ynpaB/imb BpeMeneM oTKpbm-w 
wawAoro K/ianaHa h o6ecneHHBaTb noayseHHe 
MawcMMaabHbix moluhoctm nan npyTamero mo- 
MeHTa, HO H OTKaiOHaTb HeKOTOpbie UHaMHApbl 
noaHOCTbto nan nepeeoAHTb mx Ha Maayio Ha- 

rpy3Ky 6oaee 3())(t>eKTMBHOiii pa6oTbi ocTaabHbix unanHAPOB. Mowho nepeBOAHTb ABHraTeab 
b pewHM KOMnpeccopa, paarpyrnan. tbkhm o6pa30M. TopM03a, m. bosmowho. 3anacaa nacTb 
3Heprnn npH cnycKe c B03BbimeHH0CTn (peuynepauHfl). Ho raaBHoe npeHMymecTBO 3T0ii CHCTe- 
Mbi 3aKa»HaeTCB b tom, hto BpeMH m cieneHb OTKpbiTHa KaanaHOB b aio6om momcht BpeMeHH 
Moryr GbiTb onTMMaabHbiMM a^b paGoTbi ABuraTeafl npn abhhwx ycaoBHnx ABHweHMfl. CeroAHB 
ywe co3ABHbi T3Kne 3KcnepnMeHTaabHbie cucreMbi (puc. 2.38) c xopoiuef) acJxfceKTMBHOCTbio 
ABhctbhb (yMeHbiijeHO noTpe6aeHne ronaHBa ao 20 %). KpoMe toto, KOHCTpynuna caMoro abh- 
raTean Mowei 6wTb ynpomeHa. noTOMy hto o6biHHbiM npHBOA — ueriM, 3y6MaTbie peMHH. Mexa- 
hm3m HaTBweHHB. ujecTepHM h KyaanKOBbie Baabi — CTaHOBBTcn HenywHbiMM. 


Pmc. 2.36. CxeMa MexaHM3Ma nocTonwHoro 
H3MeHeHHB ABHHbl BnyCKHOTO Tpy6onpOBO- 
Aa ABHraieas Mercedes 



PHC. 2.37 yCTpOMCTBO nOCTOBHHOTO M3Me- 
MeHMB AaMHbi enycKMoro TpyoonpoBoaa 
ABHrareaw V8 BMW 



Pmc. 2.38. ripHBoa KaanaHOB ra3opacnpeAe- 
nMTenbHoro MexaHH3Ma c noMoutbio coaeHO- 
HAOs-aaeKTpoMarHMTOB (Renault) 


3 * 
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nperiHTCTBMeM «a ny/M k wnpoKOMy npMMeHeHwo raKMX «6ecKynasKOBbix- toianaHHbix Mexa- 
HH3MOB BB/isetCB 6o/ibiuoe noTpe6/ieHMe aneKTposHeprMM m Go/ibuine ra6apnTbi npMBOflHbix ycT- 
poAcTB, nonysaeMbie npn cywecTByiomeM 12-BO/ibTOBOM 3/ieKTpoo6opyaoBaHMM. 3 tm npo6neMbi 
3H3MMTenbHO yMeHbiuaiOTCB b c/iysae nepexoaa k 36-BO/ibTOBOMy 3/ieKTpoo6opyaoBaHMio. 


§10 


CMA30HHAH CMCTEMA 


A/ib raro HTo6bi flBuraienb BHyipeHHero cropaHMB paSoTan Haae/KHO. ero Tpymnecu aeTa/in ao/dk- 
Hbi 6biTb pa3ae/ieHbi Mac/iBHOM ruieHKOM. CMa30SHaa CMCTeMa ABHraie/iB poaboamt Mac/io k Tpy- 
muMcs noBepxHocTBM. ox/iawaaeT HarpeTbie aeTaan, yaa/iaeT Harap m npoayKTbi M3HauiMBaHBs 
m cnoco6cTByeT 3aiynTe aeia/ieii ot koppo3mm. ripn pa6oie flBC ero aeia/iM noABepraioTCB pa3- 
BMSHbiM Harpy3KaM m HaxoflBTcn b pa3/iMSHbix TennoBbix yc/iOBMax. Han6o/ibUjMM Harpy3KaM noa- 
eepraioTca noaiunnHUKH KoneHsaToro Bana, a aeTa/in nopwHeBofi rpynnbi paSoiaioT npw Han6o/iee 
BbicoKOM TeMnepaType. B coBpeMeHHbix ABC npviMeHBKDT KOM6nHnpoBaHHbie CMa30SHbie cucTe- 
Mbi, b KOTopbix HeKOTopbte aeTa/iM CMa3biBaiOTCB nofl flaB/ieHneM, co3aaBaeMbiM Mac/iBHbiM na- 
cocom, a apyr^e pa36pbi3rnBaHneM m/im caMOTeKOM. 


nPMMEHBEMblE MAC/1A 


Mac/ia. npuMenneMbie b CMa30SH0M cucTeMe ABC. Ha3bi8aioTCB MOTopHbiMM. MoTopwoMy Mac/iy 
npuxoAHTCB pa6oTaTb b oseHb cno>KHbix ycnoBusx. m noaTOMy k neMy n peats b/ibiotcb wecTHne 
Tpe6oBaHMB, sacro npoTMBopesamMe apyr Apyry. Mac/io He ao/pkho 6biTb oseHb rycrrbiM, sT06bi He 
C03A3B3Tb 60 /lbUJ 0 r 0 COnpOTMB/ieHMB ABMWyiUMMCB A6T3/1BM. C APyrOH CTOpOHbl, OHO He AO/DKHO 
craHOBHTbcn oseHb whakmm m TepflTb cMa3biBaioiAHe CBOHCTBa npH HarpeeaHHH. Mac/io, pa6oTa- 
(ouiee b ABnraTe/ie, noABepraeics B03AePicTBnra arpeccMBHbix BemecTB, coAepwamMxcs b npopyx- 
Tax cropaHMB Ton/iMBa, scneHMBaeTcs m t. n. 

CoBpeMeHHbie MOTopHbie Mac/ia M3roT3B/iMBaioTCH Ha He<t>TBH0M nan cMHTeTMsecKOM ocHOBe 
n coaepwaT 6o/ibwoe smc/io AoSaBOH: y/iysu/aiomMx aHTM0pnKUHOHHbie CBOMCTBa, cMbiBatoianx 
Harap. aHTMOKMC/iMTe/ibHbix, aHTHneHHbix, aHTMKoppo3MOHHbix m t. n. MoropHbie Mac/ia npM a/ih- 
TenbHofi pa6oie b cMa30SH0M cucTeMe ABC TepsiOT cbom cbomctb3 m noanewaT 3aMeHe noc/ie 
onpeaeneHHoro npoSera aBTOMo6M/is, Tun npMMeHaeMoro Mac/ia m cpo«n ero 33MeHbi yHa3biBa- 
K3TCB B MHCTpyKUMM no 3KCn/iyaTaL(MM aBT 0 M 06 M/lfl. KaseCTBO MOTOpHbIX Mace/1 M KOHCTpyHUHfl 
ABHraTe/ien y/iysuiatoren c KawabiM toaom, nosTOMy b coBpeMeHHbix ABnraie/iflx 33MeHa Macna 
npon3BoanTCfi, «aK npaBM/io. pewe, seM paHbine. 


yCTPOMCTBO CMA30HH0M CMCTEMbl 


B TnnnsHOH cMa30SH0M CMcreMe (pmc. 2.39) Mac/io 3a/iMBaeTCB sepe3 Macaoaa/iMBHyio ropno- 
BMHy b noaaoH Kapiepa ao onpeaeneHHoro ypoBHH. YpoBeHb Mac/ia KOHTpo/iMpyeTcn c noMO- 
lAbio Mac/iOMepnoro myna, Ha kotopom HaHeceHbi ase MeTHM — MaxcMMa/ibHoro m MMHMMa/ib- 
Horo ypoBHB. npM pa6oTe ABMraiena Mac/io 3acacbiBaeTca M3 noaaoHa ABMraTens Mac/iaHbiM 
HacocoM sepe3 Mac/io3a6opHMK c cersaTbiM c))M/ibTpoM, npeaoTBpamaiomMM nonaASHMe b na- 
coc Kpynwbix sacTMU. M3 nacoca Mac/io noa AaB/ieHMeM noaaeTCB b Mac/iBHbiti <t>n/ibTp, rae 
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OHMinaetcM oi wexaHHHecKMX npMMeceii w npoxoam b rnaBwyio MacaaHyio Marncrpanb — xa 
wan, npocaepneHHbiM b KepTepe 6aoK3 um^mhapob. Ot rnaBHOM Mac/iHHOM MarMCTpam* ot- 
BeisnsioTCfl KaHanbi, no hotopwm Macao nocrynaeT k KopenubiM noAuiMOMHKaM KoaeMMaToro 
Bana. onopaM pacnpeAeaMteabMoro Baaa m APyrMM AeTamtM. K tuaTyHHbiM wePwaM nonewHa 



Phc 2.39. npMHUMnMaabHaa cxeMa cm330mhom cwcTeMbi: 1,3 — cJjMabTpyioiAMe aaeMeHTb): 
2, 27, 28,32 — nepenycKHbie KaanaHbi; 4 — MaHOMeip; 5 — pacnpeAeameabHbm Baa: 6 — roana- 
Teabi 7 — uiTanra; 8 — noptueHb; 9 — pacnwauTeab: 10.24 — CBepaeHMe b 6aoKe; 11.14 — CBep- 
aeHMe b KopoMbicne; 12 — noaocib ocu wopoMbicea: 13 — ceTMaTbm (Jinabip: 15 — CBepaeHne 
b ujaTyHe; 16 — pacnbiameab b Hamnett roaosKe maiyHa; 17 — csepaeHae b weaKax KoaeHsa- 
'oro Baaa; 18 — myn; 19 — TepMOMeip: 20 — KopeHHoa noAwanHMK; 21 — noAAOn; 22 — TeM- 
nepinvpHbiPi AaT^MK; 23 — Macao3a6opHBK: 25 — raaBHaa MacanHaa Maracrpaab; 26 — cnas- 
Haa npoOr^; 29, 30 — MacnflHbiPi Hacoc; 31 — upam 33 — MacnnHwii paAnarop 
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Pmc. 2.40. CxeMbi Mac/i^Hbix HacocoB: a — ujecTepeHHbiM c HapywHbiM 3auenneHMew; 6 — uie- 


CTepenHbiM c BHyTpeHHHM 3auenaeHMeM; b — po-ropHbm; 1 — BeAyman wecrepHn; 2 — Kopnyc 

Hacoca; 3 — BcacbiBaiomHH KaHan; 4 — BeAOMan wecrepHn; 5 — ocb; 6 — HarHeTaTenbHbiM «a- 
Han; 7 — pa3fle/inTe/ibHbiM ceKTop; 8 — Be/joMbiM porop: 9 — BeAywHH porap 


roro eana Macno nociynaei sepe3 OTBepCTnn, npocBep/ieHHbie b KoneHsaTOM Bane. B hbkoto- 
pbixflBMraie/inx b HMWHen ronoBKe waTyHa HMeeTcn KaHan. no KoropoMy Macno noAaeTcn Ann 
CM33KM nopujHeBoro na/ibqa. flnn noflasn Macna Ha paOonyio nosepxHOCTb unnMHApa MHoraa 
Bbino/iHBioT cBep/ieHMe b HMWHen ronoBKe waTyHa, M3 Koroporo, npn coBnafleHHM OTBepcTHM 
b ujaTyHHOM wenne m ronoBKe waTyHa. Macno nonaaaeT Ha 3epKa/io unnMHApa, a HHoraa Ann 
3Toro ncnonb3yioTcn cneqnanbHbie (JropcyHKM. 

BbiTeKaiomee nepe3 3a3opbi b noAwnriHMKax Macno pa36pbi3rnaaeTcn ABHwymHMMcn AeTann- 
mh KLUM m TPM m b BHAe Kane/ib h MacnnHoro TyMaHa nonaAaeT Ha APyrne AeTann MexaHH3MOB 
ABHraienn. M3 nonocrn toaobkh 6/iona qnnMHAPOB noA AencTBueM cn/ibi Tnwecm Macno CTeKaeT 
o6paiHO b noAAOH. CMa3biBan npn stom AeTann npuBOAa TPM. 

MacnsHbiM Hacoc (pnc. 2.40) MoweT npHBOAHTbcn b AeMCTBne ot KonennaToro Bana abh- 
raienn, pacnpeAenHTenbHoro Bana nan AononHHTenbHoro npMBOAHoro Bana. OGbiHHO npnMe- 
hhkjt MacnnHbie Hacocbi wecrepeHHoro Tnna c Hapy>KHbiM nnn BnyrpeHHHM 3aqenneHneM 
tuedepeH. Hacocbi c BHyTpeHHHM 3auenneHneM 6onee KOMnaKTHbi h npuBOAnren nenocpeA- 
CTBeHHO ot KoneHnaToro sana, noaTOMy ohh ujmpoko npHMennK)TCfl b ABnraTennx neruoBbix 
aBTOMo6MneH. 

UJecTepeHHbie MacnnHbie Hacocbi c yeennHeHneM nacroTbi BpameHnn Moryr co3AaB3Tb oneHb 
BbicoKoe AaBnenne h noAaeaTb 6onbwe Macna, neM 3 to Heo6xoAHMO Ann pafiOTbi ABnraTenn. rio- 
3T0My na BwxoAe H3 nacoca ycTaHaBnMBaercn peAyKqnoHHbiH nnanaH. kotopwm OTKpbieaeTcn, 
kota 3 AaBneHHe npeBbiwaeT 3aAaHHyio BennsHny m nepenycKaeT Macno o6paTHO bo BnycKHyio 
nonocTb Hacoca. 

naAeHHe AaBnennn Macna b CMaaoHHOH CHCTeMe MOweT npnBecTu k 6biCTpoMy BbixoAy asm- 
raTenn H3 CTpon. noaTOMy oho KOHTponnpyeTcn cneqnanbHbiM a3thmkom, ycTaHosneHHbiM b Mac- 
nnHOM MarncTpanM. SnenTpHsecKHM cnrHan ot AaTHHKa nocTynaeT k ynasaTenio AaaneHHn Macna. 
ycTaHOBnenHOMy Ha npM6opHon riaHenn. nnn k KomponbHOM naMne asapuMHoro AaBneHMn. B ne- 
KOTOpbix AsnraTennx cnman ot AaTHHKa AaaneHHn ncnonb3yeTcn aneKTpOHHbiM 6noKOM ynpas- 
nennn, kotopmm MomeT oTKnioHHTb ABMrarenb b cnynae onacnoro CHnweHMn AaBneHMn Macna 
B OTAenbHbix KOHCTpyKqnnx npHMeHmor AaTHHKM h Ann KOHTponn ypoBHn Macna b tioaaohp ^aP - 
Tepa (phc. 2.41). 
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Phc. 2.41. B noAflOHe Kapiepa coBpeivieHHoro ABMraTenn ycTawoB/ieH abtmhk nomponn 
ypoBHfl Macna 

B ABHraie/iBx MHornx rpy30Bbix aBTOMo6nneH ncnonbayioTCH AByxceKpHOHHbie Macnrowe 
Hacocbi Ann pa3fle^eHna noTOKOB Macna. fl/is oxnawABHnn Macna Moryr Hcnonb3oeaTbcn Mac- 
nsiHbie paAMaropbi hah BOAOMacnaHbie Tennoo6MeHHHKH. Macnrobiii paAnarop o6AyBaeTcn 
B03AyxoM. KOTopbm oxnawAaeT npoTenaiomee sepe3 Hero Macro; Tennoo6MeHHHK oTflaeT Ten- 
no ot Macna b oxna>KAaiomyio ntHAKOCTb. ripn BKnioHeHHH Macnnnoro paflnaiopa MoweT npo- 
M30HTH nafleHMe AaBneHHH b ocnoBHbix Marncrpanax CMa30HH0H cncTeMbi. 4io6bi 3Toro 
ne npoH3oinno, nepefl bxoaom b paflnaTop ycTanaenHBaioT npeAOxpaHHTenbHbifi KnanaH. 


Mac/iHHWM <J>nnbTp (phc. 2.42) cnyWHT 
Ann ohhctkh Macna ot TBepAbix nacTHij npo- 
AyKTOB M3HauiHBaHHs AeTaneii ABHraTenn, 
Harapa h t. n. 3arpn3HeHHoe Macno Bbi3bi- 
BaeT ycKopeHHoe H3HainHBaHHe ABHraTenn 
m 3acopneT KaHanbi cm330hhoh cncTeMbi. 

MacnnHbie cf)HnbTpbi Ha3biBaioT nonno- 
noroMHbiMH. ecnn sepe3 hmx ppoxoaht Bee 
Macno. h HenonHonoTOHHbiMH. ecnn nepe3 
hhx npoxoAHT TonbKO ero nacTb. HenonHono- 
TOHHbie CjJHnbTpbl npHMeHBKDT KaK AOnOnHH- 
TenbHbie h ochobhwm — nonnonoTOHHbiM 
Ann 6onee tohkoh omhctkh Macna. Macnn- 
HbiH 4>nnbTp MoweT 6biTb cMeHHbiM, h ero 
HyjKHO 33MeHHTb HOBbIM npH Ka>«AOH 3aMe- 
ne Macna hah HMeTb CMeHHbiPi TonbKO 
(J)HnbTpyioLHMH sneMeHT. B 6onbWHHCTBe 
ABHraTeneii nerKOBbix aBTOMo6Hnen npnMe- 
HfiioT nonHonoTOHHbie cMeHHbie $nnbTpbi 
(Phc. 2.43). xoth BCTpenaiOTca KOHCTpyKUHH, 
B KOTOpbIX 3aMeHt)K3T TOnbHO 0HAbTpyiOmHH 
aneMeHT. 



Phc. 2.42. MacnnHbiH (pnnbrp co CMeHHbiM 
4>MnbTpyK>U4HM aneMeHTOM 


71 
















Pmc. 2.43. Cmghhwm MacnnHbiM 4>M/ibTp 



Pmc 2 44. KoHCTpyKUMn ueHTpo6e»KHoro 
MacmiHoro 4>HnbTpa (pempiKjjyrvi): 

I — Kopnyc; 2 — HO/inan poropa; 3 — porap; 
4 KO/inaK 0nnbTpa; 5 — raMKa KpenneHun 
KO/inaKa poropa: 6 — ynopHbiii wapMKonoA- 
wnriHMK: 7 — ynopHaw ujan6a; 8 — rafwa wpen- 
neHMfl poTopa; 9 — raiwa Kpennenns) KonnaKa 
<J)nribTpa; 10 — aepxHflfl ery/iKa poTopa; 

II - ocb poTopa; 12 - awpan; 13 - hmwhhb 
BT yrtKa poTopa; 14 — nanep cronopa: 
15 — nnacruHa cionopa; 16 — npywMHa cro- 
nopa: 17 — ipyfiKa OTBOfla Macna 


B CM330MHblX CMCTeMax rpysoBbix 3BT0M0 
6mieM Macro npuMewoiOT no flea 0MnbTpa: oamh — 
nonHonoroMHbiii co cMeHHbiM 4>MnbrpyiomMM 
aneMCHTOM. eropOM — HenonHonoTOHMbiM ueM 
TpoSemHbiH (ueHTpn<j)yra) (pmc. 2.44). 

UeHTpo6e>KHbiii 0nnbTp (ueHTput^yra) npn- 
BOfluTcn b flefiCTBue 3a cmbt peaKTMBHbix cnn 
Macna BbueKaioiuero noa AaBnenneM m 3 cne- 
pnanbHbix cone/i (wMKnepoe), nanpaBneHHbix 
B pa3Hbie CTopOHbi. BpamatotuMMcn c 6onbwoM 
CKOpocTbio BMecTe c connaMM wonnaK, Haxo- 
Aaimmmch BHyTpn Kopnyca 0nnbTpa. 3ano/iHeH 
MacnoM, M3 Koraporo 3a cneT ueHTpo6emHbix 
cm/ 1 ynanruoTcn Tsepflbie MacrMpbi. KOTopbie 
oceaaioT Ha BHyipeHHeM noBepxnocTM Konna- 
Ka. UeHTpo6e>«Hbie 4>MnbTpbi osenb xopoiuo 
oHMUjaioT Macno. ho ro/ibKO no MaccosoMy 
npM3HaKy. HanpMMep. nacTMUbi cawM mmm yna- 
B/lMBaiOTCB n/IOXO. T. K. MaCCbl Ca>«M M Mac/ia 
6AM3KM no Be/lMHMHe. 

4>M/ibTpyioiHMe 3/ieMeHTbi nonHonoTOHHbix 
4>MnbTpoB (pmc. 2.45) M3roT3B/iMBaK)T M3 no- 
pMcroro MaiepMana (6yMarM, nopMcroro Kap- 
TOHa, CMHTeTMsecKMx MaTepMa/ioB). B cnynae 
3acopeHMB nop c&M/ibTpyiomero aneMeHTa ero 
nponycKHafl cnoco6HOCTb yxyAwaeTcsr. flnn 
raro HTo6bi B rnaBHOM Mac/iHHOM MarMcrpa/iM 
He npoM30iijno naaeHMB aaB/ieHMs Macna. 
BHyipM (J>MnbTpa MMeerca nepenycKHOM 
KnanaH. nepenycKHOM KnanaH OTKpbiBaeTcn 
npM onpefleneHHOM 3HaseHMM AaeneHMs 
bh^pm c()MnbTpa m oSecnesMBaeT npoxoA 
wacna b ABMraTenb. MMHyn 4 >MnbTpyiomMM 
aneMeHT. 

CneayeT OTMeTMTb. hto nysine noaaBaTb 
b ABMraienb HeoHMiueHHoe Macno. seM aonyc- 
TMTb naaeHMe aaBneHMn b CMcrreMe cm33km. 
nepenycKHOM KnanaH MOweT oTKpbiBaTbcn 
TaKwe b cnynae Hpe3Mepnoro 3arycTeBaHM«r 
Macna npn xoaoahom nycne ABMraTenn. HMe- 
lOTCfl KOHCTpyKUMM (J>MnbTpOB. B KOTOpbIX yCTa- 
HOBneHbi ABa nepenycKHbix wianaHa. HHoraa 
Mcnonb3y«icn cneuManbHbie abthmkm, CMraa- 
nM3MpyiomMe o sacopenMM Macnnnoro cj>MnbTpa. 
flpeHa>KHbiM KnanaH, ycraHOB/ieHHbiM Ha bxo- 
Ae b 4>MnbTp npennTCTByeT BbueKaHMio Macna 
ms 4>M/ibTpa nocne ocranoBKM ABMraTenn, sro- 
6bi npM nocneAyiomeM nycne He repnnocb Bpe- 
mh Ha 3anonHeHMe Kopnyca <J)MnbTpa m ABMra- 
renb ne McnbrrwBan MacnnHoro ronoAanMfl. 
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Pmc, 2.45. YcTpoMCTBO Hepa36opHoro (a) 
m pa36opHoro (6) noaHonoTOMHoro o6beMHO- 
aflcop6npyK>mero MacanHoro <t>nnbTpa: 

1 — Kopnyc; 2 — ujTopa (4>nabTpyiomnH ane- 
MeHT); 3 — nepenycKHoii KaanaH; 4 — npoin- 
BOflpeHawHbiM KaanaH: 5 — npoTHBOcauBHOM 
KaanaH; 6 — nyrb Macaa npn 0TKpbunn nepe- 
nycKHoro KaanaHa; 7 — Kanaa canea Macaa 
b Kapiep npn 3aMeHe (JmabTpyiomero 3aeMeHra 



CMCTEMbl CMA3KM C CYXMM KAPTEPOM 


B HeKoropbix BbicoKO<J)opcnpoBaHHbix flBMraienax cnopTHBHbix aBT0M06naefi, a Tanwe TpaKTopoB 
h cneunaabHbix aBT0M06HaeH, npuMeHnioTCfl CHCTeMbi cm33km c cyxnM KapTepoM |pnc, 2.46). Mc- 
noabaosaHHe T3 khx cucreM rapaHTMpyer, mto npn pe3KHx Manespax Ha SoabwoH ckopocth nan Ha- 
KaoHax rpaHcnopTHoro cpeflCTBa Macao He nepeMecTHTCfl k oahoh H3 ero CTenoK m Macao3a6opHHK 
He OKa>«eTCf) Bbiuje ypoBHa Macaa. CreKaioinee b no/woH Macao b flBHraieaflx c cyxnM KapTepoM 
nocioauHO b wKan nBaeTca flonoaHHTeabHbiM MacaaHbiM HacocoM b cnepMaabHbiH MacannwH 6aK. 
M3 3Toro Sana Macao 3ateM noflaerca nofl aaBaeHHeM b CHCteMy CMa3KH ABHraiean. 



Phc. 2.46. CncTeMbi cm33km o6biMHan (a) m c cyxwM KapTepoM (6): 1 — eMKOCTb flan Macaa 
(MacasiHbiH 6aK); 2 — MacnnHbiM 4>Mabip; 3 — noaaon KapTepa: 4 — oicacbiBaiomuM MacanHbiii 
nacoc; 5 — MacnuMbiti nacoc; 6 — MacaflHbiM pafluarop 
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BEHTM/1HUMH KAPTEPA 


2 3 4 5 6 7 



Pmc. 2.47. CxeMa npMHyaMTesibHOM CMCTeMbi 
BeHTHnnyMM KapTepa: 1. 2, 5 — BbimwHbie 
iunaHrn; 3 — «ap6iopaTop; 4 — B03AywHbiM 
4>n/ibTp; 6 — ceTKa MacnooTflenmenn; 7 — Kop- 
nyc MacnooTflenuTe/in 


npn pa6ore ABMraTe/w Mepe3 nopujHeBbte 
Ko/ibija npopbiBawTca ra3bi m nonaaaioT 
b Kapiep flBnraTe/ifl, no3TOMy stm ra3bi na- 
3blBaiOTCB — KapTepHbIMM. OHH COCTOflT 
M3 npoayKTOB cropaHMB m nacTMU HecropeB 
ujero Ton/iMBa. CoeflMHBBCb c napaMM boaw. 
MMeioiuMMMcn b B03Ayxe, KapTepHbie ra3bi 
o6pa3yioT arpeccMBHbie KMcnoTbi, KOTopbie 
Bbl3blB3IOT K0pp03MK3 fleT3/ieM flBMraTe/lfl, 
BCTynaioT b peaKqMio c MacnoM m yxyAiuaiOT 
ero CBOMCTBa. KpOMe raro. npopBaBiUMecn 
ra3bi noBbiiuaiOT AaB/ienne b Kaprepe, mto 
M oweT npMBecTu k HapymeHMKD yn/ioTHeHMM 
m BbipaB/iMBaHMK) Macna M3 ABMraTenn. Ann 
yAaneHMB stmx ra30B cnywMT cMCTeMa BeH- 
TM/iayMM KapTepa. 

CaMbIM npOCTbIM Cn 0 C 060 M BeHTM/lflLIMM 
KapTepa se/iaeTca yaa/ieHMe ra30B b aTMO- 
c<$epy — TaK Ha3biBaeMan oTKpbiTan CMCTe- 
Ma. Ha aBT 0 M 06 Mn«x ee wmpoko npMMewn- 
om b npewHMe roAbi, ho t. k. KapTepHbie 
ra3bi SBTinioTCfl oseHb tokchmhumm. to b co- 
BpeMeHHbix ABMraTennx npuMeHsioTTo/ibKO 
3aKpbiTbie npMHyAMTe/ibHbie CMCTeMbi BeH- 
TM/1BMMM KapTepa (PMC. 2.47). B 3THX cmc- 
TeMax KapTepHbie ra3bi HanpaB/inioTCH 
b KaMepbi cropaHMB, Mepe3 BnycKHofi Tpy- 
6onpoBOA- 


§11 


CMCTEMA OX/1AWAEHMM 


Bo BpeMH pa 60 Tbi ABMraTe™ BHyTpeHHero cropaHMH nponcxoAMT fioribwoe BbiAe/ieHMe Tenna 
(TeMnepaTypa ra30B b KaMepe cropaHMH b momcht BoennaMeHeHMn cMecn aoxoamt ao 2 500 °C). 

npouecce cropamia npoMcxoAMT MHTeHCMBHbiM HarpeB um/imhapob, nopwHeM. to/iobkm 6noKa 
m APyrMx AeTa/ien. Ha HarpeB AeTaneM ABMraTe/in pacxoAyeTCfl oko/io 20-35 % 3HeprnM, BbiAena- 
toiMencn npM cropaHMM ronniiBa. rieperpee BbObieaeT CHMweHMe moiahoctm ABnraTe/in. 6o/ibwoe 
TeMneparypHoe pacuiMpeHMe MeTa/i/iMMecKMx Aera/ie*. Mac/io Ha mhohix ABMwymMxcn AeTansx 
ABnrare;ifl BbiropaeT, mto Mower npMBecTM k 3annMHnBaHmo nopuiHeM b un/inHApax, o6ropaHMio 
KnanaHOB, Bbin/ias/ieHMio noAuJMnHMKOB m noc/ieAyiomeM a B a P MM ABHrare/ifl, noaroMy msjimujkh 
Ten/.a HywHo npMHyAMTenbHO orBOAMTb ot Harperwx Ae T a/ieii - ApyrMMM c/iobbmm. ABnra T e/ib Hyw- 
ho ox/iawAaTb. n P M oxflawAeHMM ABHrare/m Heo6xoAMMo ysMTbiBaTb, mto h P m MaweHeHMH pewn- 
MOB ero paCoTbi. MacroTbi BpaiyeHHfl m Harpy3KM nponcxoAMT M3MeHeHMe MHTeHCMBHOCTM Harpe- 
Ba MpesMepnoe nepeoxnawAenMe ABurare/ifl raxwe Hewe/iare/ibHO. noroMy mto 3to npuBOAMi 
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k yxyfluifiHMto toiiambhoM skohomhmmoctm m noobiujewMOMy M3iiocy ABMwymMxcn aeianeii ABMraT©- 
nn m 3 33 roro, mto npMcaxiKM b Macne -paGoraiOT” ronbKO npM floctumeMMM ofipeflenewMOM roMne 
parypw. CneAOBaTcribHO, flewratenb Aonmen MMCtb cMcrewy oxnawABMMR. KOTopan Gw noanepwM 
uana omMManbHbiM TennoeoM pewMM, 

Tenno 01 Harperbix HacTevi ABMiaienn mo who npMHyAMrenbHO OTBOflMib motokom B03Ayxa mam 
HtMflKOCTM. CymeciByior abb CMcreMbi oxnawABMMR ABC: bo3avwh3r m >KMAKOCTHan. BosAYUiHaw 
CMCTPMa oxnawAeHMR ycnewHo npMMeHneTcn b ABuraienax MoneAOB. motoumkaob. ra30H0K0CM 
iok m cpasMMTenbHo ManoMomHbix ABMrarennx aBTOMo6nneM. flBMiareaM c bo3AYwhom CMcreMOvi 
ox/tawAe"M« nerne, KOMnaKTHee m npouie b oGcnywMBaHMM. 

Ha aBT 0 M 06 M;mx HanOo/ibUjee pacnpocTpaHeHne nony'iMAM cucieMbi wMAKOCTHoro oxnawAe 
huh (pmc. 2.48). no cpaBitenMio c CMCteMaMM B03AyuJHoro oxnawABUMR. ohm o6ecnenMBaioT 
Gonee paBHOMepHoe m a^eKTMBHoe oxnawAeHMe m rbariotcr Menee wyMHbiMM KpoMe roro. 
WMAK0CTH3B CMCTeMa OXTiaWAeHMB AaeT B03M0WH0CTb COSAaTb npocryio M 3<})())eKTMBHyiO CMCTeMy 
oronneHMfl canoHa (KaGMHbi) aBTOMoGMnn. B coBpeMenHbix ABMraTennx c wmakocthom cmctcmom 
oxnawAeHMa npMMeHnioTCH aHTM<|>pM3bi — wmakoctm c HM3K0M TeMnepaTypo* 3aMep3aHMa. Bonb- 
iuhhctbo aHTMc|>pM30B npeAcrasnneT coGom CMecb BOAbi c 3TMneHrnMKoneM. KpoMe 3tmx AByx 
COCTaBAflIOlAMX. B COCTaB aHTM(J>pM3a BXOAflT pa3AMHHbie npMCaAKM: aHTMK0pp03M0HHbie. 3HTM- 
neHHbie m AP- 

BnOK LIMAMHAPOB M rOAOBKa 600 Ka ABMraTeAR C WMAKOCTHOM CMCTeMOM OXnaWAeHMfl MMeiOT 
naHanbi aa« npoxoAa oxnawAaiomeM wmakoctm. TaKOM KaHan na3biBaercn pyGauwoM oxa3wabhmr. 

Py6awKa oxnawAeHMR coeAMHneTcn anacTMHHbiMM naTpyGwaMM c paAMarapoM, kotopwm cny- 
whi And oxnawAeHMR HarperoM wmakoctm m RBnneTcn Tennoo6MeHHMKOM. B HeM Tenno ot wmako- 
ctm nepenaeTcsi so3Ayxy. npoxoARmeMy nepe3 cepAueBMHy paAMaropa. PyGauiKa oxnawAeHMR 
m paAnaTop 3anonH?iiOTCB oxnawAatotneii WMAKOCTbio sepe3 3anMBHyio ropnoBMHy. 3aKpbiBaioiAyio- 
cn npoGnon. B npo6we mmciotcr cneuManbHbie KnanaHbi, nepe3 Koropbie CMCTeMa oxa3wabhmr co- 
oGmaeTcn c aTMocc^epoM. Tanafl CMCTeMa Ha3biBaeTcn 3aKpbiroM. B 33KpbiT0M CMCTeMe oxnawAe¬ 
HMR noAAepwMBaeTCR M36biTOHHoe AaaneHMe (ao 100 Klla). OnTMManbHbiM TeMnepaTypHbiM pewM- 
mom ABMraTenn RBAReTcn TanoM. npM kotopom TeMnepaTypa oxnawaaiomen wmakoctm HaxoAMTcn 
b npeAenax 80-110 °C. noBbiujeHHoe AasneHMe b CMCTeMe oxnawAeHMR noAHMMaer TeMnepaTypy 
KMneHMR ao 120 °C. scneACTBMe nero npoMcxoAMT MeHbinee BbiKMnaHMe wmakoctm. 

AHTM(t>pM3bi MeHHioTCBOM o6beM npvi M3MeHeHMM TeMnepaTypbi: npM HarpeBaHMM o6beM yse- 
nMHMBaeTCR, a npM oxnawAeHMM yMeHbwaeTCR. Ann KOMnencauMM TeMnepaTypHoro M3MeHeHMR 
oGbeMa cny)KMT pacuiMpMTenbHbiM 6anoK, noAK/uoHaeMbiii k CMCTeMe oxnawABHMR. 

npM paGoTe ABMraTenn oxna>tyiaKimaR WMflKOCTb npMHyflMTenbHO i 4 npKynnpyeT e CMCTeMe oxnaw- 
AeHMn c noMouibK) Hacoca, MoropbiM npMBOAHTCR b ABHCTBMe ot KoneHHaioro sana mam ot aneKrpo- 
ABMraTeAfi. OxnawAaraman wMAKOCTb conpMKacaeTCR c warpeTbiMM cTeHHaMM umamhapob m ronoaHa- 
mm 6A0Ha. nocne sero nocTynaeT b paAnarop. Ae^wenMe B03Ayxa nepe3 paAHaTop oGecneHMaaeTcn 
BCTpenHbiM HanopoM npM ABMmeHMM aBTOMo6Mn« m npMHyAHTeAbHO c noMotybio BeHTMARTopa. 

Aa r roro Hra6bi CMCTeMa oxAaHcqeHMR oGecnenMBana onTMManbHbivi TeMnepaTypHbiM pew mm 
m GbiCTpbiii nporpea ABMraTenn nocne nycna, b Komyp limphyarlimm wmakocth BKAiosaioT cneuM 
anbHoe ycTpoMCTso — TepMocrraT. B TepMocraTe MMeeTcn wnanaH. ynpaBnneMbm TennoHyscTBM 
TenbHbiM aneMeHTOM. 

riOKa JKMAKOCTb B CMCTeMe 0XA3>KAGHMR XOAOAWafl, KAanaH TepMOCTara 3aKpblT M WMAKOCTb 
UMpHynMpyer no Tan Ha3bieaeMOMy ManoMy wpyry LiMpKynntiMM — ot Hacoca no py6aaiMe oxnaw 
aeHMR, MMHyH paAMarop. riocKonbKy WMAKOCTb He nonaAaeT a paanaTop m He oxnaw/iaercR b hbm. 
oHa GbicTpo HarpeBaeTCR. KorAa TeMneparypa wmakoctm noAHHMaeTcn ao onrMManbHOM. unanaH 
iepMOCTaia OTiipbiBaeTCR m WMAKoerb HanMnaer npoxoAMTb nepe3 paAMarop m oxnawcaaTbCR a h@m 
(GoAbiuoM Kpyr UMpHynnuMM), flpoxoAHoe ceseHMe TepMOCTaTa MawenneTcn npM M3MeHeHMM reM 
nepaTypbi, m sto AaeT B03M0MH0CTb b onpefleneHHbix npeAenax aBTOMaTMsecKM perynapoBaTb 
TeMnepaTypHbiM pewMM ABMraTenn. 
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Phc. 2.48. CxeMa whakocthom cmc- 
TGMbi oxnamaeHHo ABnraie/ieM 
3M3-402 m YM3-4215: I — c oahmm 
oTonMTe/ieM; II — c AByMH oTonnTe/is- 
mm m 3^e«TpoHacocoM (Ann <t>yproHOB 
c AByMB paflaMM cMAeHHii m a8To6ycoB): 
1 — paciuMpuTe/ibHbiM 6ascw; 2 — Tep- 
MOCTaT; 3 — A3THMK yKasaTe/ia TeMne- 
paTypw oxnawaaiomeH wmakoctm; 
4 — paAnaTop; 5 — c/iMBHan npo6Ka 
(Kpan) paAHaTopa; 6 — seHTM/iBTop; 

7 — peMeHb nptiBOAa BGHTM/iBTopa; 

8 — peMeHb npusoAa Hacoca oxjiaw- 
flawmePi whakoctm; 9 — wacoc o xnax<Aa- 
louieii mMAKOCTM; 10 — c/imbhom npaH 
6/iOKa umahhapob; 12 — aaeKipowacoc 
CMCieMbi OTonneHMB; 11; 13 — Kpaw 
OTonmenn; 14 — paAMarop Aono/iHM- 
Te/ibHOro oTonMTe/iH; 15,16 — paanaT0p 
ocHOBHOro OTonuTenn; 17 — ochobmom 
wianan repMocraTa; 18 — SaiinacHbiM 
K/ianaH 
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yCTPOMCTBO CMCTEMbl OXAAWAEHM8 


PsAHarop coctomt M3 /jByx 6aMKOB, Meatfly KOTopbiMn HaxoaflTCfl coeaMMure/ibHbie Tpy6wi. Baa- 
km MoryT M3roTaBnMBa7bCfl M3 useTHoro cn/iaBa mum m3 nnacTMaccw. Ohm pacnonaratoTcn caepxy 
m cHM3y paanaTopa mam no ero 60K3M (pmc, 2.49). 

Ann Toro sto6w paflnaTop 3(p<t>eKTMBHO OTflaBaa Tenao. Heo6xoflMMO BbinoaneHMe flByx 
ycaoBMM: Tpy6«M paanaTopa aoawHbi 6biTb BbinoaHeHbi M3 MaTepnana. kotopwm MMeeT xopo- 
oiyKD TenaonpoBoanocTb. m paanaTop aonateH MMeTb aociaTOHHyio naomaflb noBepxHocTM. 
Panbiue paanaTopbi M3roTaBaMBaaM m3 Mean m cnaasoB Ha ee ocHOBe r. k. Meab MMeeT bw- 
cokvkd TenaonposoaHOCTb m KOppo3MOHHyio CTOMKOCTb. Tpy6KM, KOTopbte. Ka« npaBMao. MMe- 
nn naocKyio <f>opMy. npMnaMBaaMCb k 6aHnaM. Ann yBeaMseHMn TenaooraaHM (yBeaMseHMB 
nnowaan noBepxHocTM) Meatfly Tpy6KaMM ycianaBaMBaaMCb rocjjpMpoBaHHbie MeTananHe- 
CKMG aeHTbl. 

CoBpeMeHHbie paanaTopbi. KaK npaBMao, M3roiaBaMBaiOT M3 aaioMMHMeebix cnaaBOB. c nna- 
cTMaccoBbiMM 63HKaMM. KOTopbie npMataTbi KTpy6KaM paanaTopa tepe3 pe3MH0Bbie npowiaaKH. 
TaKne paanaTopbi aeineBae. aerne, TexHoaorMHHee b npoM3BoacTBe, ho naoxo peMOHTMpyioTcn 
b caynae nospeatfleHMSi. 

3aaMBHan ropaoBMHa CMcreMbi oxnaataeHMn, KOTopan MoateT pacnonaraTbcn Ha paanaiope 
nan pacuiMpMTeabHOM 6aMKe. 33KpbiBaeTca npo6KOM c aeyMn KaanaHaMM: napoBbiM m ao3ayw- 

HblM (pMC. 2.50). 

riapoBOM KaanaH, npMatMMaeMbiM h ceaay ropaoBMHbi npywMHOM. npeaoxpaHneT cMcreMy ot 
noBpewaeHMn b cnytae Hpe3MepHoro noBbiweHMH flaBneHMB. Ecam oxaawaawman atMflKOCTb ne- 
perpesaeTCfl m 3aKMnaeT, to 3a cneT M36biTOHHoro aasaeHMfl npeoaoaeBaeicn conpoTMBaeHMe 
npywMHbi xnanaHa. KaanaH oTKpbiBaeTcn m nap BbixoflMT Hapyaty. ripn oxaa>KaeHMM flBMraTenn pa- 
BaenMe BHyrpM CMCTeMbi MoateT ynacTb HMate aiMociJjepHoro, hto MoateT npMBecTM k nospeatae- 
HMio tohkmx Tpy6oK paanaTopa. B 3T0M caynae ompbiBaeTcn B03flywHbiM KaanaH npoSKM m b cmc- 
TeMy noctynaeT B03flyx H3 aTM0c<5)epbi. 


1 2 3 4 



Pmc 2.49. PaflMaTop CMcreMbi oxaaatfleHMB 
ABHrarean aerKOBoro aBT 0 M 06 Man c aBTOMaTH- 
necKOH kopo6kom nepeaaa: 1 — 6anoK paaMara- 
pa; 2 — oxaaanTeab atMflKOCTM aBTOMaiMKecHOM 
TpaHCMMCCMM; 3 — npoKnaato; 4 — paanarop cmc- 
TeMbi oxaa»<aeHMH; 5 — 6oKOBan coepMHMTenb- 
hoh CKo6a; 6 — ocHOBawMe KapKaca: 7 — 63 mok 
MacanHoro paanaTopa; 8 — MacanHbiM paana- 
top; 9 — My(pTa VISCO: 10 — BeHTuntnop 





8 7 6 5 


Pmc. 2.50. ycrpowcTBO npo6KM paanaTopa 
CMCTeMbi omiawfleMMn: 1 — KpbiujKa. 
2 — npywMHa BnycKHoro KaanaHa; 3 — CTep 
weHb enycKHoro KaanaHa; 4 — npyatMHa bw- 
nycKHoro KaanaHa; 5 — Tapeana npywMHbi 
BbinycKHoro KaanaHa; 6 — BbinycKHOM Kna- 
naH; 7 — BnycKHOM KaanaH; 8 — KOpnyc 
npo6HM 
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Phc. 2.51. L(eHTpo6emHbiM Hacoc CHCTeMbl 
OXSiaMAeHHfl HeTbipeXUH/lMHflpOBOrO ABH- 
raTe/in Valvetronic BMW o6i.eAMHeH b oamh 
y3en c HacocoM rMAPoycMAMTenR h Kopny- 
com TepMOCTaTa 


1 2 Ha 6onbuioH Kpyr 3 4 5 6 7 



14 13 12 «wacocy n IQ 9 8 


Phc. 2-52. ytrrpoMCTBO TepMOCTaTa c TBep- 
AbiM ManonHHTeneM: 1 — hhjkhrr paMKa; 
2 — BepxHRR paMKa; 3 — perynnpoBOHHbiH 
bmht; 4 — wtok; 5 — pe3HH0B3R 6yjjjep-MeM- 
6paHa; 6 — ceano ocHOBHoro KAanaHa; 7 — oc- 
hobhoh KAanaH; 8 — npyjKHHa; 9 — Kancy/ia; 
10 — wanpaBnaioiuee KOAbi;o; 11 — nepenycK- 
hoh wianaH; 12 — ynpyroe HOAbuo; 13 — noA- 
jkhmhbr npyjKHHa; 14 — ceflno nepenycKHoro 
Knanana 


Aar o6ecne<-ieHHR HHTeHCHBHOii MHpKyns- 
UHH o>oiany\aiomeM jkhakocth b cucTeMe ncnonb- 
3yeTcn Hacoc ueHTpoOeJKHoro Tuna (pmc. 2.51). 
OcHosy Hacoca cocTaB/iaei KpbiAbMaTKa, ycia- 
HosneHHafi Ha Ba/ie, Koropbin BpamaeTCR b noA- 
LUHDHHKaX H npHBOAHTCR B ABHCTBHe OT KOAeH- 
HaToro Bana AsnraTenR hah ot aneKrpoABH- 
raieAR. KpbiAbnaTKa BpamaeTCR b noAOCTH. 
HMeiomen KaHaAbi a ar noABOAa m OTBoaa jkha- 
KOCTH. B UeHTpoSeWHblX Hacocax JKHAKOCTb 
nOABOAHTCR K LieHTpy KpblAbMaTHH. nepeHOCHT- 
CR AOnaCTRMH no OKpyjKHOCTH H OT6paCblBaeT- 
cr ueHTpoSewHOH chaoh Hapywy. 

0co6oe BHHM3HHe B KOHCTpyKL(HH WHAKO- 
CTHblX HaCOCOB yASAHeTCR ynAOTHeHHK) H rep- 
MeTH3aUHH. ST06bl JKHAKOCTb He M0TA3 BbITeHb 
H3 CHCTeMbl HAH nOBpeAHTb nOAUJHnHHKH. 

TepMOCTaT (pnc. 2.52) cnoco6cTByeT ycKO- 
pennio nporpeBa ABHraieAH h peryAnpyeT ko- 
AHsecTBO oxAajKAaioiueH jkhakocth. npoxoAR- 
men Mepe3 paAHarop. TepMOCTaT ycTaHaBAH- 
BaeTcn b naipy6Ke hah KaHaae, coeAHHRio- 
meM paAnaTop c py6awKOH oxAa>KAeHHR. 

BHyrpn TepMOCTaTa 3aKpennen MeTannn- 
HeCKMH 6aAAOH C TBepAbIM HanOAHHTeAeM — 
Uepe3HHOM (KpHCTaAAHHeCKHM BOCK) H MeAHbIMH 
OHHAKaMH. BaAAOH TepMeTHMHO 3aKpblT pe3H- 
hoboh MeM6paHOH. ripn HarpeBaHHH uepe3HH 
pacnAaBAReTCR h yBeAHHHBaeT cboh o6i>eM. 
(MeAHbie orhakh HywHbi a^r AyHicen TenAO- 
npoBOAHocTH). MeM6paHa nporn6aeTCR h ne- 
peMemaeT ujtok, ynpaBARWiynH KAanaHOM 
TepMOCTaTa. Koraa ABHraTeAb xoAOAHbin, Kna- 
nan TepMOCTaTa 33KpbiT. Dpn HarpeBaHHH oxAa- 
JKAatomeii jkhakocth ao TeMnepaTypbi CBbiwe 
70 °C UJTOK TepMOHyBCTBHTeAbHOTO 3AeMeHT3 
H3HHHaeT OTKpbIBaTb KAanaH, n03B0ARR H3CTH 
jkhakocth npoxoAHTb b paAHarop. a eCAH TeM- 
nepaTypa noAHHMaeTCR Bbiwe 80 °C, KAanan 
OTKpbIBaeTCR nOAHOCTblO, H BCR JKHAKOCTb Ha- 
HHHaeT unpKyAHpoBaTb no 6oAbUJOMy Kpyry. 

BeHTHARTOp cnyjKHT AAR nOBbimeHHR CKO- 
POCTH npOXOJKABHHR B03Ay*a Hepe3 paAHBTOp 
c ueAbio ynysujeHHR ojuiajKASHHR. Bchthartop 
o6biHHo pacnoAaraioT 3a paAnaiopoM b cne- 
unaAbHOM HanpaBARioujeM KOJKyxe. Bchtharto- 
pbl CHCTeMbl OXAaJKASHHR MOTyT HM6Tb pa3/lHHHWH 
npn boa. CaMbiH npocroH npnBOA — nocTORH- 
HbiH. c noMoiAbKJ peMeHHOH hah Apyi'OH nepe 
A3 mh ot KOAeHsaioro Bana ABnraTenfl, ho ra 







Phc. 2.53. npMBOfl BeHTMnoTopa anaeAB V8 Duramax npoH 3 BOACTBa GM ocymecTBAaeTcn 
C nOMOiybK) BB 3 KOCTHOM My<J)Tbl 


noii cnoco6 — caMbtn He3<J>(t>eKTHBHbiH. J1 k>6oh BeHTmimop 3a6npaeT nacTb moiuhocth ABMraie- 
ab, h nosTOMy, ec/iM TeMnepaTypa oxAawaaiomeM wmahoctb He npesbituaeT onTHManbHoro 3HaHeHnn. 
BeHTHJIHTOp MOWHO OTKAIOHHTb. 

B coBpeMeHHbix aBTOMo6nABx ujHpoKO npHMeHBioTCfl seHTHABTOpbi c a/iemponpHBoaoM. 
3neKTpoflBnraTenb TaKoro seHTHABTopa BWHOsaeTCfl To/ibwo b tom cAynae, ecAM 3AeKTpHnecKHH 
aaTHHK TeMnepaTypbi, ycraHOBAeHHbiH b cncreMe oxnawaeHHB, CHmaAH3HpyeT o npeBbiweHHH 
TeMnepaTypbi Bbiwe onpeaeAeHHoro 3H3HeHHB, B Han6onee coBepweHHbix cncreMax oxAawae- 
hhb paSoTOM BeHTH/iBTopa ynpaBnseT npopeccop, kotopwh He To/ibKo AaeT KOManay Ha BKmone- 
Hue-BbiKJiioHeHHe BeHTHABTopa, ho h peryAMpyeT MacTOTy ero Bpamenna b 33Bhchmocth ot pe>«n- 
Ma paSoTbi. 

B CHCTeMax oxAawaeHHB SoAbuioro mhcab aanraTeAen coBpeMeHHbix nemoBbix aBTOMoSMAen 
HCriOAb3ytOTCfl BeHTHABTOpbl C BB3K0CTH0H My4>TOH (pHC. 2.53). 

Crynnua TaHoro BeHTHABTopa HMeeT nocTOBHHbin npnBoa ot Bana ABHraTena, a AonacTH co- 
eanHBKDTCB co CTynnueii nepe3 My4>Ty, BHyTpn kotopoh HaxoaHTCB cnepnaAbHaB wnaKOCTb. koto- 
paB yBeAHHusaeT cboio BB3K0CTb npn yaeAHHeHHM TeMnepaTypbi. Ecah B03ayx. npoxoaamHH ne- 
pe3 paanaTop, HMeeT HH3«yio TeMnepaTypy, Meway CTynHMen h nonacTBMH neT wecTKOH cbb3h. 
no Mepe HdrpeBdHHB B03ayxa BB3KOCTb WHBKOCTH nOBblUJaeTCB H My<J>Ta H3HHHaeT 6AOKHpOB3Tb- 
cb, a npn TeMnepaType Boaayxa 80 °C nponcxoaHT noAHan 6 aokhpobkb My^Tbi h nonacTH bckth- 
nsTopa apamaiOTCfl c MancnMaAbHOH MacTOTOw npn aaHHbix o6opoTax KoneHsaToro sana. 
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Puc. 2.54. YcTaHOBKa rnApaB/iMHecKOM My<t>Tbi b npHeope BeHTM/iBTopa: 1 — Ba/i npaBoga 

BeHTM/inropa; 2,6 — ca/ibHMKn (MaHweTbi); 3 — raMKa sa/ia; 4 — cronopHaa waii6a; 5 — BTy/ixa 
canbHUKa; 7 — pa6onee Ko/ieco; 8 — rMflpoMyiJrra; 9 — Kopnyc BeHTM/WTopa; 10 — KpbiwKa; 
11 — ynnoTHMTe/ibHoe Ko/ibuo; 12 — Kopnyc uempMctiyrM; 13 — wanGa; 14 — MacnonpoBOflHbiii 
6o/ir, 15 — noflWMnHMK CKO/ibweHMR 


B KOHCTpyKpMBx HeKoropbix ABMraTeneM a/ir npusofla BemM/iRTopa ncnoJib3yiOTCR 6o/iee 
cnowHbie, rMApaB/iMMecKne. My$Tbi (puc. 2.54), KOTopbie M3MeHRioT CKopocTb BpameHMfl bbhtm- 
/i«Topa cucreMbi oxnaxyjeHMn b 3aBncnM0CTn ot TeMnepaiypnoro pewMMa flBnraTe/ifl nyieM M3- 
MeHeHns KominecTBa Macna BHyrpM My<J>Tbi. 

TeMnepaTypHbiii pewMM ABC OKa3biBaeT 6o/ibwoe B/inRHMe na pacxoa Ton/mBa n TOKCMRHOCTb 
oipa6oTaBmnx ra30B, noaroMy coBepuieHCTBy cucieMbi oxnaMyjeHMR coBpeMeHHbtx ABtiraTe/iert 
yAe/meTCfl 6o/ibujoe BHMMaHne. B HeKoropbix KOHCTpyKquRx ncno/ib3ytOTcn flono/iHme/ibHbie Ha- 
cocbi ox/iawflatomeiS wmakoctm c 3/ieKTponpnBOAOM. Bee 6o/ibwe noaBnaercR aBTOMo6*neM. TeM- 
nepaiypHbiM pokhmom ABMraieneM KOTopbix ynpaBnaioT KOMribiarepbi. B ABurarene aBTOMo6nnn 
New Range Rover, HanpuMep, Mcno/ibsyeica TepMocrraT, coeflMHeHHbiM c 3/ieKTpoHHWM Grokom 
ynpaB/ieHun ABuraieneM KoMnbtOTep aHa/in3npyei CMma/ib). nocTynatomae or TeMnepaTypnwx 
A3TMMH0B. ycTaHOBneHHbix b paanaiope a pyGaiuae oxnawfleHna. n ynpaB/iaei cnenaa/ibHbiM na- 
rpeBare/ieM b TepMocTaTe. Koropbiii ycKopaeT ero cpa6atbiBaMne. 
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Osewb He6naronpnt!THbiM ana AonroBeHHOCTH ABHraTeAA pewnMOM abaactca ero riycK npn ot- 
pMuare/ibHbix reMnepaTypax. Aaa o6ecneneHHA no/jorpeBa ABnraTeAA HcnoAb3y>crr npepnycKo 
Bbie no/jorpeBare/ui. B tbkhx noaorpeBaTennx HcnoAb3yiOTCA cnepnaAbHbie kotaw. coeAnneHHbie 
c py6aumoH cncreMbi oxAawAeHMA WnAKOCTb narpeBaeTCA npn cropaHHH aBTOMo6nnbHoro ran 
/imb3 b KaMepe cropaHHA KOT/ia. Han6onee coBepiueHHbie npeAnycKoewe noAorpeBaTenn pa6o- 
raioT aBTOMaTMMecHM, a BOAHTeAio AoerraTOHHO ycrraHOBHTb c noMouibio TaiiMepa BpeviA 8KAK>He- 
hha noAorpeeaienn. 

B HeKOTopwx crpaHax c xoaoahmm KAHMaTOM wnpoKO Hcnonb3yeTCA noAorpeB whakocth b ch- 
creMe oxAawAeHHA ABnraTeAA c noMOuibio He6oAbiuHx TepM03neKrpnHecKnx HarpesaTe/ien (T3 Hobi. 
BMOHTMpoBaHHbix b py6auwy ox/iawAeHHfl. flpn nocTaHOBKe aBTOMo6nAA Ha AAHTeAbHyio CTOAHKy 
b xonoAHoe BpeMA roAa boahtcah noAKAionaioT Taxne HarpeBaTe/iM k 3/ieKTpopo3eTKaM. HMeio- 
LpHMCA B rapawax HAH Ha aBT0M06HAbHblX CTOAHKax. 


§12 


CMCTEMA riMTAHMB flBMrATE/IB BHyTPEHHErO CrOPAHMH 
C MCKPOBbIM 3A>KMrAHMEM 


MCnO/lb3yEMOE TOIIJIMBO 


TonAHBOM AAA ABHTaTeAeH C HCKpOBbIM 33WHraHHeM OSbIHHO CAyWHT 6eH3HH. 0AHOH H3 Han6o- 
Aee BawHbix xapaKTepncTHK 6eH3HHa abaactca oKranoBoe mhcao, Koropoe yHa3biBaeT na cno- 
COpHOCTb TOnAHBa COnpOTHBAATbCA AeTOHapHH — CropaHHIO C OHeHb BbICOKOH CKOpOCTblO, npH- 
BOAfluien k pe3KOMy noBbiweHHio TeMnepaTypbi m AaBAeHMA, hto MoweT npnBecTH k pa3pyuie- 
HHto AeiaAen ABHraTeAA. OKTaHOBbiM hhcaom Ha3biBaeTCA npopeHTHoe coAepwaHne H300KTana 
b ero cMecH c HOpMaAbHbiM renTaHOM, KorAa 3Ta CMecb nweeTTy we AeTOHapHOHHyio CToCwocTb, 
HTO H AaHHOe TOflAMBO. OKTaHOBOe HHCAO MOweT pa3AHM3TbCA B 3aBHCHM0CTH OT TOTO, K3K0H 
MeTOA HcnoAb30BaAca aab ero H3MepeHHA. CyipecTByeT ABa MeTOAa: HccAeAOBaTeAbCKHH h mo- 
TopHbiH. OKTaHoeoe hhcao. noAyneHHoe HccAeAOBaieAbCKHM MeroAOM, o6biHHO xapaKTepH3yeT 
CnOCOpHOCTb TOflAHBa COnpOTHBAATbCA A6T0H3UHM npH p33rOHe. a MOTOPHbIM MeTOAOM — CO- 
npoTHBAeHHe AeTOHauHH npn ooctoahhoh bwcokoh ckopocth h Harpy3«ax. He3aBHCHMO onoro, 
k3khm cnoco6oM onpeAeAeHO OKTaHOBOe hhcao, oho MoweT 6biTb yBeAHneno npHMeHeHneM 
pa3AHHHblX A06aBOK K TOnAHBy. B TeneHHe MHOrHX AeT C 3T0H LieAbK) HCn0Ab30B3AHCb A06aBHH. 
coAepwamne CBHHep. Cennac ohh 3anpemeHbi. He TOAbKO H3-3a Toro, hto CBHHeq OTpaBAseT 
aTMOccJjepy. ho h b cba3h c TeM, hto naAHHne CBHHpa b TonAHBe bwboaht m3 ctpoa KaTaAHTHne- 
cKMe HeHTpaAH3aropbi (ycrpoMCTBa aaa chhwchha BpeAHbix KOMnoneHTOB b oTpaSoTaBiunx ra- 
3ax, o KOTopbix 6yAeT paccKa3aH0 HHwe). STMAHpoBaHHbiii 6eH3HH (c AoSaBnaMH CBMHpa) cen- 
nac 3anpeipeH k npHMeneHHio b SoAbUJHHCTBe CTpaH. CooTBeTCTByioinee OKTaHOBOe hhcao 
B nAOTb ao 98 (no HccneAOBaTenbCKOMy MeTOAy) o6ecneHHBaeTCA npHMeHeHneM cnepnaAbHbix 
TOnAHBHblX ITpHCaAOK. 

BeH3HH He eAHHCTBeHHoe ronnnBO, noropoe MoweT ncnoAb30BaTbCA b ABnraTeAAx c mckpo- 
bwm 3awnraHHeM. CymecreyeT mhoto aAbTepnaTHBHbix bhaob ranAHBa, pa3AHHHbie cnnpTbi (3T3 
hoa m MeTaHOA). boaopoa, ymeBOAOpoAHbie ra3bi, Tanne wan cwnweHHbin HetJjTAHOM ra3, CMecb 
nponaHa h 6yiaHa h npnpoAHWH ra3 (MeTaH). Hh oahh H3 3Thx bhaob TonAHBa He MoweT 6biTb hc- 
noAb30B3H HenocpeACTBenno. h ak>6oh H3 6eH3HHOBbix ABHraTenen Tpe6yer moahiPhkbijhh aaa 
HX HCn0Ab30B3HHA. 


81 





yCTPOMCTBO CMCTEMbl flMTAHMH 6EH3MH0B0r0 ABHfATE/IB 


flnn pafioTbi flBMraie^n HeaocraTOMHo noflaTb b LtnAMHApw tooambo. Heo6xoflMMo npnroTOBMTb 
roptOMyio CMecb BOMyxa m napoB TonnMBa. KOTopan flo/n«Ha 6biTb roMorewHOft t. e. xopowo 
nepeMeiDaMMOii m iiwerb onpeaeaeHHbifi cocTaa, Hto6bi o6ecneHMTb Han6onee 3<txt>eKTHBHoe 
cropaHMe. 

CncTeMa niiTaHHB 6eH3MMOBOro ABC c MCKpoBbiM 3awnraHneM c/iywMT flnn nparoroBAe' 
hub roptoseiH CMecM m noflasM ee b pn/iMHflpbi ABnraTe;m m y/ianeHMB m3 umahhapob OTpa6oTaBiiinx 
ra30B. 

npouecc npnroTOBJieHMB ropioHeii CMecu Ha3biBaioT Kap6iopaaneM. flo/iroe epeMB b KasecT- 
Be ocHOBHoro ycTpoMCTBa abb npMroTosaeHMn cMecw 6eH3MHa h B03flyxa m noflawn ee b umamha- 
pw flBMraTenn ncnonb30Banc« arperaT, Ha3biBaeMbiii Kap6iopaTopoM (puc. 2.55). B npocTewujeM 
Hap6K)paTope (puc. 2.56) ronanBO HaxoflMTcn b nonAaBKOBOM KaMepe. rae noaaepjKMBaeTcn no- 
crronHHbiM ypoBeHb TonnuBa. flonnaBKOBan KaMepa cbb 33H3 HaHa/ioM co CMecmeAbHOM KaMepoii 
KapSiopaTopa. B CMecme^bHOM KaMepe MMeeTca flKtJ)0y3op — MecTHoe cyweHMe KaMepbi. An<t>- 
<J)y3op flaei B03M0)«H0CTb yBenuMMTb CKopocTb npoxoflHipero nepe3 CMecMTeAbHyio KaMepy B 03 - 
ayxa B caMyio y3Kyio sacTb An<t><l>y3opa BbiBefleH pacnbinnTe/ib, coeanHeHHbiM KaHanoM c no- 
nnaBKOBOM KaMepoii. B HMWHeii KacTU CMecKTe/ibHOii KaMepbi MMeeTca apocce/ibHaa 3 acA 0 HKa. 
KOTopas noBopaHMsaeTCB ripn HawaTKK BOflHTeneM ne/ia/in ~ra3a». 

KorAa ABKraTeab pa6oTaeT, nepe3 CMecmeab Kap6iopaTopa npoxoAMT B03flyx. B ahc])- 
4>y3ope CKopocTb B03Ayxa yBeAMHMBaeTca. a nepeA pacnbrnmeneM o6pa3yeTcs pa3pewe- 
Hue KOTopoe npuBOAHT k creKaHmo ToriAMBa b CMecmeAbHyio KaMepy. rAe oho cMewn- 




Phc. 2.d 5. BHeuiHMH bma Kap6iopaTopa: 1 — 6 aok noAorpeBa 30Hbi APOCceAbHO* 3acAOHKn; 
2 - ujxypep BeHTKAHMKM Kapiepa ABMraTena; 3 - KpbiujKa ycKopHTeAbHoro Hacoca; 4 - 3AeKT- 
poMai-HMTHbm 3anopHbiPi unanaH; 5 - KpbiujKa Kapeioparapa; 6 - mnnAbKa KperuieHMfl eo3Ayw- 
Horo 4mnbTpa; 7 - pwnar ynpaBAeHHH B03AywH0ii aacAOHKO*; 8 — KpuuJKa nycKOBoro ycTpoMCTBa; 

C ® K ' TOp pbl4ara n PHBOAa APOCceAbHbix 3acAOHOK; 10 — koaoak 3 npoBOAa ASTHHHa-BWHia 
d 11 ~ PeryAMpOBOHHblii BHHT KOAMMeCTBa CM6CH XOAOCIOrO XOAa; 12 — KpblUJKa 3KOHOM3M- 
3epa; 13 — Kopnyc Kap6topaiopa; 14 — unypep noAann ronAHBa; 15 — wTypep OTBOAa toaam- 
Ba. 16 — peryAMpoBOHHbm bmht KasecTBa CMecM xoAocToro XOAa (no CTpeAKe): 17 — wiyuep aab 
noAawM pa3peweHMB k BdKyyMHOMy peryAHiopy 3a«nraHMH 


4 
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iiaercn c B03flyx0M. Tbkmm o6pa30M, Kap- 
fitopaTop, paOoraiomMM no npnHunny nynb- 
Bepn3aTopa. coapaeT T0nanBH0-BO3Ayui 
ttyio ropioayio CMecb. HawnMaa neflanb -ra3a-. 

BOAMTenb noBopaMMBaeT Apocceabiiyio 
3acnoHKy Kapeioparopa. M3MeHaeT ko/immbct- 
bo cMecn, nocTynaioiyeM b unaHMAPbi abm- 
raTenn. a c/ieflOBaTe/ibno, ero MOUiHOCTb 
n oSopoTbi. 

H3-33 roro HTO 6eH3MH M B03flyX MMeiOT 
pa3nnHHyio naoTHoerb, npn nosopoTe flpoc- 
cenbHoii aacnoHKM M3MeHaeTca He ro/ibKO ko- 
nnsecTBo noaaBaeMOH b KaMepbi cropaHHA 
ropiOMen CMecM. ho h cooTHOiueHHe Meway ko- 
miMecTBOM TonaHBa h ao3Ayxa b Hen. 

flaa noaHoro cropaHHA oahoh Becoson nac- 
th 6eH3HHa rpe6yeTca 14,7-15.0 BecoBbix sa- 
CTePi B03Ayxa (Ha caMOM Aeae. b npouecce cro¬ 
paHHA ynacTByeT khcaopoa, coAepwaiAHHca 
b B03Ayxe). CocTaB ropiOHen cmbcm npHHATO 
oqenHBaTb c noMombio Koac|xt>HUHeHTa h36wt- 
na B03Ayxa — a (b 3apy6ewHoPi npaKTHKe — X). 

_ flePicTBHTenbHoe KOAHHecTBO nocTynHBuiero BQ3Ayxa 

TeopeTHsecKM Heo6xoAHMoe Arm noanoro cropaHHA 

CMecb c KO3(J)0ni4neHTOM n36biTKa B03Ayxa. paBHbiM eAHHHqe, Ha3biBaeTcn cTexHOMeTpa- 
aecKOM, t. e. HopMaabHoPi. Ecah a>l. t. e. B03Ayxa b CMecH 6oabwe, neM HeoSxoAHMO aha noa- 
Horo cropanna TonanBa, CMecb Ha3biBaioT 6eAHoPi. Ecah a<l — CMecb 6oraTan. Hpe3MepHoe 
nepeo6eAHeHne nan nepeoSorameHne cMecn npuBOAHT k naoxoMy ee BocnaaMeHeHHio ot hc- 
Kpbi. Ha pa3anHHbix pewnMax pa6oibi ABHraTeaa Tpe6yeTca pa3ansHbiPi cocias ropiosePi CMe- 
ch Ha pewMMax cpeAHHX Harpy30K Arm CHHweHHa pacxoAa TonanBa (Ha KOTopbix 6oabiayio 
nacTb BpeMeHH paSoTaeT aBTOMo6nabHbiPi ABnraTeab) weaaTeabHO oSecneHHTb pa6oTy Ha 
oSeAHeHHbix CMecax (Ha 1 BecoByio aacTb 6eH3MHa npnxoAHTca 15.0-16,5 nacTePi B03Ayxa). 
flpn nycne xoaoAHoro ABHraTeaa HeoSxoAHMO oSoramaTb cwecb. nocKoabKy KOHAeHcaqHA Ton- 
aMBa Ha xoaoAHbix noBepxHOCTnx KaMepbi cropaHHA yxyAwaeT nycKOBbie CBOHCTBa ABHraTeaa. 
HeHoropoe oSorameHHe ropiosePi CMecn Tpe6yeTca npn paSoie Ha xoaocroM xoay, npn Heo6xo- 
ahmocth noayMeHHfl MaKCMMaabHoPt moiahoctm, pe3KnxycKopennax aBTOMo6naa, 

no npMHUHny CBoePt pa6oTbi npocTenuiHH 
KapOiopaTop no Mepe OTKpbiTna Apocceab- 
moPi 3acaoHKH nocTOHHHO oSoraujaeT ran- 
anBHo-B03AyiiiHyio CMecb, no3TOMy ero He- 
B03M0JHH0 ncnoab30BaTb Arm peaabHbix 
ABiiraieaePi aBT 0 M 06 naePi. flaa aBTOMo- 
OnabHbix ABHraieaePi ncnoab3yioTca Kap6io- 
paropw, HMeiouiHe HecKoabKo cneqwaabHbix 
CMCTeM m ycrpoPiCTB; CHCTeMy nycna (B03- 
AyuiHaa 3acaoHKa), CHCTeMy xoaocroro xoAa. 

3K0H0MaPt3ep nan 3 kohoct3t. ycKopMTeab' 

HbiPi nacoc H AP- 


20% i7 ° 79% 



| A30i | KwcaopoA I HnepTHbie ra3w 
Phc, 2.57 CocTaB B03Ayxa 



11 10 9 8 7 

Phc. 2.56. llpHHUMn pa6oTbi npocTePiujero 
uapoiopaTopa: 1 — TonaMBonposoA; 2 — nroab- 
saTbiPi Kaanaw; 3 — OTBepcTne b KpbiiaKe nonaaB- 
koboh KaMepbi; 4 — pacnuanTeab; 5 — B03- 
AyLUHaa 3acaoHKa; 6 — An<fxt>y3op; 7 — apoc- 
ceabHaa 3acaoHKa; 8 — CMecMTeabHaa KaMepa; 
9 — TonaMBHbiH wHKaep; 10 — nonaaBOK. - 
11 — nonaaBKoeaa KaMepa 









Do Mepe noBWiueMHfl tpe6oBaHM»i h 3hohommm Ton/inea m CHMweHMio tokcmmhoctm orpa6o 
TaBuiM* ra308 Kapeioparopbi cymecTBenHO ycnowHfWMCb, b nocneflHMX Bapnawrax Kap6topaTo- 
poa noflBMUMCb aawe sneKTpOHMbie ycTpoMcTaa. 


TOKCMHHOCTb OTPABOTABUJMX TA30B 


TeopernMecKM, npM cropaHMM ymeBOflopoflHoro ron/iuBa BbiflenneTCH KOHenHbiM npoflyxT b Bnae 
BOflbi (M3 BOflopofla) m flByoKMCM yrnepofla (M3 yrnepofla) m a3ora B hmx hct Husero oco6eHHo 
epeflHoro. xom ceMnac MHorne MecneflOBaTenM o6ecnoKoeHbi npo6/ieMoM *rennoBoro 30<j)eKTa», 
o6yc/ioBfleHHOM y B enMMeHMeM flByoKMCM yrnepofla (CO 2 ) b aTMOc^epe. kotopum 0Ka3biBaeT bam- 
«Hne Ha M3MeHeHMe wiMMaia b MMpe. Ha cbmom flene, ABC BbiflennioT c/ieflytoiflMe KOMnoHeHTbi, 
KOTopwe 3arpa3HflK)T OKpymaiomyio cpeay. 0co6o BpeflHbiMM 3arpa3HMTenaMM ana 6eH3MH08bix 
aBHraieneti npM3HaHbi: 

— oKMCb yrnepofla (CO): 

— napw 6eH3MHa m HecropeBuine yrneBOflopoflbi (HC); 

— OHCMflbl a30Ta (NO x ). 

OKMCb ymepoaa Bbi3biaaeT ronoBHyio 60/ib, HapyweHMe 3peHM«. cna6ocTb, a b 60/ibaiMx koh- 
ueHTpauMBx yflyuibe. Koropoe MomeT npMBecTM k CMepTM. yrneBoaopoflbi Moryr npMBecTM k cepb- 
e3HbiM BocnaneHMBM c/iM3MCTbix 060/ioHeK r/ia3, ropna m Hoca. Okcmaw a30Ta Bbi3biBatOT Bocna- 
newMe nerKMx m sbabiotcb KaHueporeHaMM. KpoMe roro, okcmaw a30Ta coeflMHsnoTcn b aTMOcc|>e- 
pe c napaMM BOflbi m o6pa3yioT KMcnoTHbie aowam. Bbi6poc 3tmx 3arpa3HMTe/ieM yBenMHMsaeTcn 
BcneflCTBMe Heno/iHoro cropanMa TonnMsa. BbiGpoc okcmaob 3301a (NO x ) yBe/iMHMBaercfl npM Bbi- 
cokom TeMnepaiype cropaHM*. yBe/iMseHMe KOAMnecTBa yrneBOflopoflOB (HC) npoMexoflMT Ta«me 
aa cnen McnapeHMfl Ton/iMBa M3 6ana m M3-3a KOHfleHcapMM 6eH3MHa Ha CTeHKax enycKHoro koa- 
ne«ropa. 

ripo6/ieMy 3arpa3HeHMS? OKpywaiomeM cpeflbi nepBOM oco3nana o6iuecTBeHHOCTb b Axie- 
PMKe. B 3tom crpaHe BnepBbie b Konpe 60-x rr. 6bi/iM ycTaHOBneHbi HopMbi tokcmmhoctm Bbi6po- 
cob aBTOMo6M/ieM: cnana/ia b miaie KanM0opHMn, a 3aTeM m b flpyrnx ujTaTax. 3a CLUA nocneao- 
Ba/iM flnoHMR. EBpona m flpyrne cipaHbi. CeviHac npaKTMsecKM Bee pa3BMTbie CTpaHbi MMetoT na- 
UMOManbHbie cTaHflapTbi, ycraHaBAMBaiomMe hopmw tokcmmhoctm Bbi6pocoB aBT0M06Mneii. m stm 
HopMbi nocTosHHO nepecMaTpMBaiOTcn c uenbio mx ymecroMeHMfl. 

fla/ibHeMiuee ymecTOMeHMe TpeSoBaHMM k coaepmaHMio BpeflHbix seiyecTB b OTpa6oTaBWMX 
' a33x aBTOM o6MnbHbix flBMraieneM npMBeno k TOMy. mto npaKTMHecKM bo Bcex cTpaHax Kap6(Opa- 
Topw yctynM/iM Mecto CMCTeMaM BnpwcKa. 


1 0 % 1% 

nrTTfc 71% 


a*. 8% 1% 

5 ^ mm __ 86% 

- 



1 A3ot fig fleyoKMCb 

■ KMcnopofl m T y "' eP0fla 

M TOKCMMHbie 

■ Boaa H aemecTaa 


1 OKMCb yrnepofla H 0KMcnwa3OTa 

■ yrneBOflopoflw | Tsepflbie MacrviLtbi 


PMC. 2.58 Cocraa orpa6ora B ujMX raaoa Pmc. 2.59. Cocraa TOHCHMHbix se^ecre 
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Ta6nn ua 2.60. HopMbi npeae/ibHow tohcmmhoctm oTpa6oiaBuiHx ra3 QB 

EeponeacKae a Ka/iacfcopHaacKae (LEV, ULEV, SULEV) cranflapTbi 


BeH3MH0BbiM flBMratenb fla3enb 


HOpMbl TOKCMHHOCTM 

CO 

CH 

NOx 

CO 

NOx 

CH+NOx 

Cawa 

Ebpo III, c 2000 r. 


2.3 

0,2 

0,15 

0,64 

0,5-0,56 

0.05 

Ebpo IV. C 2005 r. 


1,0 

0,1 

0,08 

0,5 

0,25-0,30 

0,025 

LEV 2,1 

0,2 

0,15 






ULEV 1.0 

0.02 

0,03 






SULEV, c 2004 r. 


0,62 

0,006 

0,0125 



0,006 



Pac. 2.61. MexanHMecKan cacreMa Bnpbicaa. KoMnoMeHTbi cacteMbi Bnpbicaa KE • Jetronic Bosch 


85 




















§13 


CMCTEMbl BflPblCKA 6EH3MHA 


flepBbie CMCTSMbl BnpbICKa Cbl/IM MexaHMSeCKMMB (pMC. 2.61), a He 3/ieKTpOHHblMM, H HeKOTOPbie 
M3 hmx (HanpMMep. BbicoKO304>eKiMBHan CMdeMa BOSCH) 6bi;m Hpe3Bbi'iaMHO ocTpoyMHbiMM 
M xopouio pa6orann BnepBbie we cncTeMa MexauMHecKoro BnpbICKa TonriMBa Gbina pa3pa6ora- 
Ha KOMnaHMeii Daimler Benz, a nepebitf cepMMHbiii aBTOMo6Mnb c BnpwcKOM 6eH3MHa 6bi/i Bbiny- 
weH eme b 1954 r. Ochobhwmm npeMMyiuecTBaMM CMcreMbi BnpwCKa no cpaBHeHMio c Kap6iopa- 
ropHbiMM cMCTeMaMM AB/intoTCfl c/ieayiouMe: 

OTcyTCTBMe flononHMTe.nbHoro conpoTMB/ieHMa noTOKy B03Ayxa Ha BnycKe, MMeiomeMy Mecio 
b KapfiiopaTope. hto o6ecnesMBaeT noBbiiueHMe Hano/iHeHMfi um/imhapob m timtpobom moimho- 
ctm ABMraienfl; 

— 6onee TosHoe pacnpeAeneHMe ron/iMBa no OTAe/ibHbiM uMriMHApain; 

— 3H3HMTe/ibH0 6o/iee BbicoKarr CTeneHb onTHMM3aMHH cocTaBa ropiOHeM cMecn na Bcex pewM- 
Max pa 60 Tbi ABMraienB c yneTOM ero coctoahms. hto npMBOAHT k ynynujeHMio rannMBHOM 3 ko- 
HOMMHHOCTM M CHMWeHHIO TOKCMHHOCTM OTpaGOTaBWMX Ta30B. 

XoTfl b KOHpe kohuob oKa3anocb. hto ziynme Ann stom pe/iM Mcno/)b30BaTb 3/ieKTpoHMKy, KOTopaa 
AaeT B03M0WH0CTb CAenaTb CMCTeMy KOMnaKTHee, HaAewHee n 6o/iee aAanTMpyeMOM k TpeSoBaHM- 
OM pa30MHHbix ABMraTeneM. HeKoropbie M3 nepsbix cMcreM 3/ieKTpoHHoro BnpbICKa npeACTaBrm/iM 
co6om Kap6iopaTop, M3 KOToporo yAann/iM Bee »naccMBHbie" Ton/iMBHbie CMcreMbi m ycTaHaB/iMBa/iM 
OAHy m/im Aae cJiopcyHKM. TawMe cMCTeMbi nonyHMOM H33BaHMe «ueHTpa/ibHbiM (oAHOToneHHbiM) 
BnpbiCK- (pmc. 2.62 m 2.64). 



Pmc. 2.62 ArperaT qeHTpam>Horo (oahotohchhoto) BnpbICKa 
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Pmc. 2.64. Cxeivta CHcreMbi ueHTpa/ibHoro 
Bnpbicxa Ton/iHBa: 1 — noAana TonnuBa, 
Pmc. 2.63. 3/iexTpoHMbiM 6nox ynpaBneHnn 2 — nocTynneHMe B03Ayxa; 3 — Apocce/ibHaa 

HeTbipexuM/iMHApoBbiM ABMraTeneM 3acAOHxa; 4 — BnycKHoii rpyfionpoBOA; 

Valvetronic BMW 5 — (fcopcyHxa; 6 — ABi-iraTe/ib 

B HacTonmee BpeMa Han6o/ibujee pacnpocTpaneHMe no^ysn/iM cucTeMbi pacnpeAeneHHoro 
(MHoroToneMHOro) anexTpoHHoro BnpbicKa. Ha M3yMeHMM stmx cmctcm nMT3Hna Heo6xoAMMo ocia- 
HOBMTbCR 6onee noAPo6HO. 



CMCTEMA flMTAHHH C 3/lEKTPOHHblM PACflPEflE/lEHHblM 
BflPblCKOM 5EH3MHA (THflA MOTRONIC) 


B cucTeMG ueHTpaAbHoro Bnpbicxa noAana cMecvi m ee pacnpeAeneHMe no pMAMHApaM ocymecT- 
baaiotca BHyrpM BnycKHoro KonnexTopa (puc. 2.64). 

Hax6onee coBpeMeHHaa cxcieMa pacnpeAeneHHoro BnpbicKa TonAMBa oTAMHaeTca TeM, mto 
bo BnycKHOM Tpaxre xawAoro LWAMHApa ycTaHaBAxsaeica OTAeAbHaa (JjopcyHKa, xoropaa b onpe- 
ASAeHHblM MOMeHT BnpbICKMBaeT A03MpOBaHHyiO nopUMK) 6eH3MHa Ha BnyCKHOM KAanaH COOTBeT- 
cTsyiomero pxAMHApa. BeH3MH, nocrynxBUJHtf 
b umamhap, xcnapaeTca m nepeMewxBaeTca 
c B03AyxoM, o6paaya ropiosyio CMecb. flBxra- 
recM c TaHMMM cxcreMaMH nxTaHxa o6naAaiOT 
nysiijeM TOnAXBHOM 3X0H0MXHH0CTbl0 M nOHX- 
weHHbiM coAepmaHMeM BpeAHbix semecTB 
b OTpa6oT3BLUnx ra3ax no cpaBHeHXio c xap- 
6lOpaTOpHblMM ABMraTeABMM. 

Pa6oTOM <J)opcyHOK ynpaBAaeT anexrpoH- 
HbiM 6aok ynpaBAeHMB (36*0 (puc. 2.63), npeA- 
CTaBAAIOlAMM co6ox CnepXaAbHblX KOMnblO- 
Tep, KoropbiM noAysaei m o6pa6aTbiBaeT 3Aexr- 
pxaecKxe cnrHaAbi ot CMCTeMbi A9 Thxkob, 

CpaBHMBaeT MX nOXa3aHXH CO 3Ha4eHXaMX, 

XpaHSlAMMMCH B naMHTM KOMnblOTepa, M BblAa- 
er ynpaBnaiomxe anexTpxHecKxe cxrHaAbi 
mb 3AeKTpoMarHMTHbie KAanaHbi 4>opcyHOK 
m APyrwe McnonHMTeAbHbie ycTpoxcTBa. KpoMe 
Toro, 3BY nocroHHHO npoBOAHT AHarHOCTMKy 



Pmc. 2.65. Cxeixa cucreMbi pacnpeAeneHHoro 
Bnpbicxa TonAMBa Motronic: 1 — noAaaa ran- 
AMBa; 2 — nocrrynAeHMe soaAyxa; 3 — apoc- 
ceAbHaa 3acnoHxa; 4 — BnycxHoii Tpy6onpo- 
boa; 5 — cJjopcyHKM. 6 — ABxraTenb 
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CMCTeMbi Bnpbicna Ton/iMBa m npn bo3Mmhho 
bbhmm Henona^OK b pa6ore npeflynpewflaer 
eoflMTenfl c noMPuibto KOHTponbHOfi naMnw, 
ycTaHOBneMHoii b ujMTKe npM6opos. Cepbe3 
Hbie wenona/iKM 3anncbiBaiOTCfi b naMSTM 6/10- 
Ka ynpaBneMMB m MOryT 6biTb CHMTaHbi npn 
npoBeaeHMM flMarHOCTMKM. 

CncTeMa riMTaHMfl c pacnpeae/ieHHbiM 
snpbicKOM nMeeT c/ieAyioiune cociaBHbie Macin: 

— cMCTewa noflaMM m ohmctkm Ton/iMBa: 

— CMCTeMa noflaMM m ohmctkm B03flyxa; 

— cMcreMa y/iaB/iMBaHMfl m cwnraHMn napoB 
6eH3MHa; 

— aneKTpoHHaa nacrb c na6opOM flaTHMKOB; 

— CMCTeMa Bbinycwa m aowaraHMa 0Tpa60T3B- 
ujmx ra30B. 

CMCTeMa noaaHM Ton/iaea coctomt m 3 ran- 
ziMBHoro 6a«a. 3ne«TpMHecKoro 6eH30Hacoca, 
Ton/iMBHoro 0M/ibTpa, TpyfionpoeoaoB m ran- 
/imbhom paMnw, Ha kotopom ycTaHosneHbi 
<J)opcyHKM m perynfrrop aasneHMK Ton/iMBa. 




Pmc. 2.66. riorpyMHOM aaeKTpMHecKMM TonsiMBHbiM Hacoc; a — TotuiMB03a6opHMK c «aco- 
com; 6 — BHeuiHMM BMfl nacoca m HacocHan ceKijMB poTopworo TMna Ton/iMBHoro Hacoca 


c aneKTpMHecKMM npMBopoM; b — ujecTepeHnaTan; r — po/iMKOBan; a — n/iacTMMnaTan; 
e — cxewa pa6oTbi HacocHoti cenuMM poTopMoro TMna: 1 — Kopnyc; 2 — 30Ha BcacbiaaHMB; 
3 — potop: 4 — 30H8 MarHeTaHMfi: 5 — HanpaB/ieHMe Bpau^enna 
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Pmc. 2.67. Ton/iMBHan paMna nnnmM/iHHflpoBoro ABHraTe/m c ycTaHOBJieHHbiMM Ha Hen 
4>opcyHKaMM, pery/iBTopoM flae/ieHna m turypepoM aa" kohtpo/ih Aas/ieHMH 

3ae«Tpo6eH30Hacoc (o6biHHO poamkobwPi) MoweT ycTaHaB/iMBaTbcn nan BHyrpM 6eH3o6a«a 
(phc. 2.66). Tan m CHapywH. 6eH30Hacoc BK/HonaeTCB c noMombio 3/ieKTpOMarHHTHoro pe/ie. 6eH- 
3hh 3acacbiBaeTcn HacocoM H3 6a«a m oAHOBpeMeHHO OMbieaeT m oxnawAaeT 3/ieKTpoABnraTenb 
Hacoca. Ha BbixOAe m 3 Hacoca MMeeTCH o6paTHbiPi nnanaH, KOTopbiPi He no3BonaeTTon/)MBy BbiTe- 
KaTb n3 HanopHoPi MarMCTpa/iM npn BbiK/uoneHHOM 6eH30Hacoce. Ann orpaHMseHMfl AaB/ieHMR 
c/iywnT npeAoxpaHHTenbHbiPi Knanaw. 

riocTynaiomee ot 6eH30Hacoca Ton/iMBO, nofl AaBneHneM He MeHee 280 Klla npoxoAHT nepe3 
TOn/IHBHblPi 0HnbTp TOHKOM OHMCTKM M nOCTynaeT K TOn/lMBHOM paMne. 0H/1bTp MMeeT MeTannMHeCKMM 
Kopnyc, 3ano/iHeHHbiH 6yMa>«HbiM 4>M/ibTpyioiAMM 3/ieMeHTOM. 

PaMna (pMC.2.67) npeACTaBnaeT co6oh no/iyio KOHCTpyKUMio, k kotopoh KpenaTca 4>opcyHKM 
m perynarap AasneHMa. PaMna KpenMTca 6onTaMM k BnycKHOMy Tpy6onpoBOAy ABHraieAs, 
Ha paMne TatOKe ycTaHaB/iMBaeTca unypep. kotopwm cnywm aab kohtpo/ib AasAeHMB ron/iMBa. 
UJiyMep 3aKpbiT pe3b60B0ti npo6KoPi AnpeAoxpaHeHMB ot 3arpa3HeHM«. 

OopcyHKa (phc. 2.68) MMeeT MeTa/uiMHec- 
kmm Kopnyc. BHyTpn Koroporo pacnonoweH 
3AeKTpOMaTHMTHblM K/ianaH. COCTOHIAMM 
m 3 aneKTpMsecKOM o6motkm. cra/ibHoro cep- 
AGHHMKa. npyWMHbl M 3anOpHOM MTAbl. 

B BepxHen nacTM 4>opcyHKM pacnonoweH He- 
oonbiuoM ceTHaTbifi 0MAbTp, npeAoxpaHfiio- 
iamm pacnbiAMTenb cfcopcyHKM (MMeiomMPi 
oseHb ManeHbKMe oTBepcTMa) ot 3arp«3He- 
hms. Pe3MHOBbie KOAbua o6ecnesMBaiOT ne- 
o6xoAMMoe ynnoTHeHMe MewAy paMnoPi, 

C&OpeyHKOpI M n0C3A0HHblM MeCTOM BO BnyCK- 
hom rpy6onpoBOAe. 0MKcaMM« 0opcyHKM 
H3 paMne ocymecTBnaeTcs c noMombio cne- 
UMa/ibHoro 3a>KMMa. Ha Kopnyce 4>opcyHKM 
MMeiOTCfi aneKTpMsecKMe KOHTaKTbi ana no a- 



Pmc. 2.68. 3/ieHTpoMarHHTMwe <popcyHKH 
6eH3HHoeoro ABHrare/in: cneaa — 6M, 
cnpaaa — Bosch 
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Pmc. 2.69, Pery/mTop Aas/teHMA Ton/iHBa: 

1 — Kopnyc: 2 — KpbiwKa; 3 — naTpy60K ann 
aaKyyMHoro waanra; 4 — MeM6paHa; 5 — Kaa- 
naH; A — ronnuBHan noaocTb; 6 — BaKyyMHan 
nonocTb 



Phc. 2.70. Fl/iacTMacco 8 b(H enycKHOM Tpy- 
Sonpoeofl c pecMBepoM m apocceabHbiM 
naTpy6KOM 


KBiOMeHns 3/ieKTpMMecMoro pa3beMa. PeryanpoeaHne KoaHHecTBa TonauBa, BnpbicKMBaeMoro 
cJjopcyHKOM, ocymecTBaseicn M3MeHeHMeM annHbi 3/ieHTpMHecKoro wMny/ibca. noflasaeMoro 
Ha KOHTaKTbl (JlOpcyHKH. 

Pery/inTop naB/ieHMB ronnuBa <pnc. 2.69) caywnT ana n3MeHeHH« AaBaeHHa b paMne, b 3a- 
bhcmmocth ot pa3pe>t<eHnn bo BnycKHOM Tpy6onpoBoae. B cra/ibHOM KOpnyce peryasnopa pacno- 
noweH noanpyMMHeHHbiii uro/ibHaTbiii KaanaH, coeaHHeHHbin c AnacfcparMOH. Ha AnacfcparMy, c oa- 
hoh CTopoHbi B03fleMCTByeT aaBaeHHe ronanBa b paMne. a c apyrofi pa3pe>«eHMe bo BnycKHOM 
Tpy6onpoBoae. Ilpn yBennseHHM pa3peweHHB, bo BpeMH npMKpbiTHB apocceabHon 3acaoHKH, 
K/ianaH oTKpbiBaeTca, M3nniiiKM TonawBa caHsaraTca no caMBHOMy Tpy6onpoeoay o6paTHo b 6a«, 
a aaaaeHHe b paMne yMeHbwaeTcn. 

B nocaeanee speMa nosBMancb cucTeMbi BnpbiCKa, b Koropbix oTcyTCTByeT perynmop aaBae- 
hmb TonatiBa. HanpHMep. Ha paMne aBHraTeaa V8 aBT 0 M 06 nnfl New Range Rover HeT peryaaTopa 
aaBaenMfl. m cocraB ropioneM CMecn o6ecneHMBaeTcn roabKO pa6oTOM <J)OpcyHOK, noaynaioiuHx 
carHaabi ot aaeHTpoHHoro 6aoKa. 

CwcTeMa noaasM m ohmctkm B03Ayxa coctoht H3 B03aytUHoro 0nabTpa co CMeHHbiM ttwabT- 
pytoiuHM aaeMeHTOM. apocceabHoro naipySKa c 3acaoHKoPi h peryaaTopoM xoaodoro xoaa, pecn- 
Bepa h BbinycHHoro Tpy6onpoBoaa (pnc. 2.70). 

PecHBep aoameH HMeTb aociaTOHHO 6oabuiOH o6teM, ana Toro MTo6bi cmax<nBaancb nyabca- 
UHH nocTynaioiaero b unanHapbi aBHraiean B03ayxa. 

flpocceabHbiM naTpy6oK 33KpenaeH Ha pecMBepe n caywHT aas M3MeHeHH« KoaimecTBa B03- 
ayxa. nocrynatoiaero b pnanHapbi aBHraiean. H3MeHeHne KoannecTBa B03ayxa ocyuiecTBafleTCB 
c noMOiabio apocceabHoii 3acaoHKM, noBopanHBaeMOH b Kopnyce c noMouibio Tpocoeoro npnBO- 
aa ot neaaan -rasa*. Ha apocceabHOM naTpy6ne ycTaHOBaeHbi aaTHHK noaoweHHn apocceabHon 
3acaoHKM h peryasvrop xoaocroro xoaa, B apocceabHOM naTpy6Ke HMeiOTca OTBepcTHfl ana 3360- 
pa pa3peweHMB. HOTOpoe ncnoab3yeTCB cncTeMOH yaaBaHBaHnn napoB 6eH3MHa. 

B nocaeanee BpeMn KOHCTpyKTopw chctcm BnpbiCKa nannHaiOT npMMeHHTb aaeKTponpMBoa 
ynpasneHHB, woraa Men<ay neaaabio «ra3a" h apocceabHOH 3acaoHKon HeT MexaHMseCKOM cbb3m 
(puc. 2.71). B t3khx KOHCTpyKLtHBX Ha neaaan «ra3a« ycraHaBaMBaioTcn aaTHMHH ee nonowennn, 
a apocceabHan sacaoHKa noBopaMMBaercn waroBbiM 3aeKTpoaBnraTeaeM c peayKiopoM. 3aeKT- 
poaBHraTeab noeopasHBaeT 3acaoHKy no cnrHaaaM itoMnbioTepa. ynpaBamomero pa6oTon aBM- 
raTean. B Ta«nx KOHCTpyKUHnx He roabKO o6ecneHMBaeTcn neTKoe BbinoaHenne KOMaHa BOAweafl. 
ho m MMeeTCfl B03Moa<HocTb Ban«Tb na pa6oTy ABHraTeasi, McnpaBavm olum6hh eoAMTena. aencr- 
BweM aaeKTpOHHbix cmctom noaaepaOHHB ycTOHMHBOCTM aBT 0 M 06 nnn h apyrnx coBpeMeHHbix 
aaeKTpoHHbix chctcm o6ecneneHHfl 6e3onacnocTH. 
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Pmc. 2.71. ApoccenbHan 3ac/ioHKa c 3/ieKT- 
pMMecKMM npMBOflOM oGecnesMeaeT B 03 - 
MOWMOCTb ynpaBiieMMfl ABMraTeneM no npo- 

BOflaM 

Aothmk nonoweHHn apoccenbHOH aacnoHKM npeACTaBAReT co6om noreHMMOMerp, no/i3yHOK 
Koroporo coe/jHHeH c ocbio ApoccenbHOM 3ac/ioHKM, (lpn noaopore Apoccenn, M3MeHReTCR aneKTpM 
necKoe conpoTMB/ieHMe asthma h HanpRweHMe ero nmaHMR, Koropoe rbarctcr BbixoAHbiM CMma- 
mom Ann 36Y B CMCTeMax 3/ieKTponpnBOAa ynpaBneHMR ApoccenbHOM 3acnoHKOM McnonbayeTCR 
He MeHbiue AByxAaTMMMOB, Hro6bi KOMnbiOTep mot onpeAenRTb HanpasneHMa nepeMemeHMR 3acnOHHM. 

PerynnTop xo/iocToro xoAa cnywMT aar perynnpoBKn o6opc>TOB KoneHnaroro sa/ia flBwrarenR 
Ha xoaoctom xoAy nyreM M3MeHeHMa KO/imeciBa sosAyxa. npoxoA«njero b o6xoa 33KpbiT0M APOccenb- 
hom 3ac/iOHKM. PerynaTop coctomt M3 waroBoro 3AeKTpoABMraTenfl, ynpaBAHeMoro 36Y m KOHycHoro 
wianana. B cospeMeHHwx CMCTeMax. MMeiomMx 6onee MouiHbie KOMnbiOTepbi ynpaBneHMR pafioroM 
ABMraieAR, o6xoartch 6e3 perynaTopOB xoaoctoto xoAa. KoMnbiorep, 3HanM3Mpyfl CMTHanbi ot mhoto- 
HMcneHHbix A3THMK0B. ynpaenaeT AAMTenbuocTbio nocTynaiomMx k 4>opcyHKaM MMnynbcoe aneKTpM- 
•lecKoro Iowa m pa6oToPt ABMraTena Ha Bcex pewMMax. b tom HMcne m Ha xo/ioctom xopy. 

MewAy B03Ayii)HbiM c|)MAbTpoM m naipy6KOM BnycMHoro Tpy6onpoBOAa ycTaHaanMBaeTca AaT- 
mmk MaccoBoro pacxoaa TonnMea Asthmk M3MeHReT HacTOTy aneKTpMHecKoro cMTHana, nocty- 
nawiAero i< 3&y, b 33bmcmmoctm oi KOAMnecTBa B03Ayxa, npoxoARiuero nepe3 narpy6oK. Oi 3Toro 
AaTHMKa nocTynaeT k 3By m 3neKTpMMecKMM CMruan, cooTBeTCTByioinMM TeMnepaiype noctynato- 
mero B03Ayxa. B nepsbix CMCTeMax aneKrpoHHoro BnpbiCKa Mcnonb30BanMCb AaTHMKM. opeHMBa- 
toiAMe o6beM nocTynaioiuero so3Ayxa. Bo enycKHOM naTpyfiKe ycTawaBAMBanacb 3acnoHKa, Koropafl 
oTK/ioHRjtacb Ha pa3Hyio BenMHMHy b 3BBMCMM0CTM ot Hanopa nocTynaiomero aoaAyxa. C aacnon- 
KOM 6 bin CBR33H OOTeHUMOMeTp. KOTOpbIM M3MeHRA COnpOTMBnBHMe B 3aBMCMMOCTM OT BeAMHMHbl 
noBopora 3acnoHKM. CospeMeHHbie abtmmkh MaccoBoro pacxoAa B03Ayxa pa6oTaioT. Mcno/ib3yR 
npMHUMn M3MeHeHMR aneKTpMsecKoro conpOTMBneHMR HarperaM npoBonoKM mam TOKonpoaoA«- 
inen iineHHM npw oxnawAOHMM ee nocTynaiomMM noTOHOM B03Ayxa. ynpasnaioiAMM KOMribiOTep. 
nonyHaioiAMM Taume cMmanbi ot AaTHMKa TeMnepaTypbi nocTynaioiuero B03Ay*a. MomeT onpeAe- 
AMib Maccy nocTyriMBiuero b ABMraTenb B03Ayxa. 

Aar HoppeKTHoro ynpaBneHMR paGoioPi cMcrreMbi pacnpeAeneHnoro BnpbiCKa aneKTpoHHOMy 6no- 
Ky 1 pe6yK>TCR CMTuanbi m ot flpyi'MX A3THMK0B. K nocAeAHMM othocrtcr: A3THMK TeMnepaTypbi oxnawAa- 
lOOieM >KMAMOCTM. A3THMK nOAOWeHMR M HaCTOTbl BpaUieilMH KOAeHHaTOTO Sana, A8THMK CKOpOCTM BBTO- 
moOm/ir, AafHMK AeTonauMM. AaTHMK HOHLieHipanMM KMCAopoAB (ycTaHaBAMBaeTCR b npMeMHOM rpy6e 
CMCTCMbi Bbinycwa orpa6oiaBuiMx ra30B b BapMame CMcreMbi BnpbiCKa c ofipaiHoCi cBR3bio). 

B HBHBCTBe TeMneparypHwx AaiHMKoB b Hactomuee speMR b ochobhom Mcnonb3yioreR nonynpoBOA 
HMKM. M3MCHRI0lUMe 3AeKTpMHeCKOe COnpOTMBABHMe npM M3MSHeHMM TeMliepaiypbl. AaTMHKH nono>ne- 
hmr m ckopoctm BpametiMR KoneHsaioro Bana o6biHHo BbinoAHRioTCfl MHAy«TMBHoro TMiia (pmc. 2.72). 
Ohm BbiAaioi MMiiynbCbi aneKTpMHecnoro TOKa npM BpameHHM MaxoBMKa c MeiKBMM na HeM. 



Pmc. 2.72. MHAyNTMBHbie aaTMMKM nonowe- 
hmr KoneHHaToro m pacnpeaenMTeAbHoro 
eanoB 
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Pmc. 2.73. CxeMa pa6oTbi aflcop6epa: 1 — BcacbiBaeMbifi B03flyx; 2 — APOcceAbHaa 3ac/iOHKa; 
3 — BnycKHOM KO/ineKTop flBMraienn; 4 — Knanan npoflyBKM cocyAa c aKTHBupoaaHHbiM yrneM; 
5 — cmwaA ot ECU; 6 — cocyn c aKTUBMpoaaHHbiM yrneM; 7 — OKpywaioiAMM B03Ayx; 8 — Ton- 
/iMBHbie napbi b toaambhom 6aKe 

CwcTeMa nmam-ifl c pacnpeAeneHHbiM BnpbiCKOM MoweT 6blTb nocneAoaaieAbHoPt mam napaA- 
neAbHow. 8 napaAAeAbHoii CMCTeMe BnpbiCKa. a 3aBMCHMOCTM ot HMcna umamhapob ABMraiens, 
OAHOBpeweHHO cpa6aibiBaioT HecnoAbKO 0opcyHOK. B cucieMe c nocAeAOBaieAbHbiM BnpbiCKOM 
b HywHbiii MOMem BpeMeHM cpaSaTbiBaeT TOAbKo OAHa, HOHKpeTHas cJ)opcyHKa. Bo btopom cAy- 
sae 3BY AOAweH noAynaib MHcJjopMaquio o MOMenie HaxowAeHMA KawAoro nopwHfl b6am3m BMT 
b TaKTe snycKa. Aah araro Tpe6yeica He TOAbKO asthhk noAoweHMa KOAeHHaioro BaAa, ho m AaT- 
mhk noAoweHHB pacnpeAeAMTe/ibHoro aana. Ha coBpeMeHHbix aBTOMo6nAAX. Kan npaBHAo, ycra- 
H3BAHBaiOTCfl ABHraTeAH C nocAeAOBaieAbHbiM BnpbiCKOM. 

Ana yAaBAHBaHMs napoB 6eH3MHa, KorapbiM Mcnapaeica M3 ToriAMBHoro 6aKa, bo ecex cmc- 
TeMax BnpbiCKa ncnoAb3yiOTcn cneunanbHbie aACop6epbi c aKTMBMpOBaHHbiM yrAeM (pmc. 2.73). 
AKTMBMpOBaHHbiM yrOAb, HaXOASIAHMCA B CnepMaAbHOM eMKOCTH. COeAHHeHHOM Tpy6onpOBOAOM 
c TonAHBHbiM 63 kom, xopouio nornomaei napbi 6eH3HHa. Ana yAaneHHA 6eH3HHa m 3 aAcop6epa 
nocneAHHH npoAyBaeica B03AyxoM m coeAMHneica c BnycKHbiM Tpy6onpoBOAOM ABMraiena. Ana toto 

HTo6bi pa6cna ABMraiena npw 3 tom He Hapywanacb, 
npoAyBKa npon3BOAmca TonbKO Ha onpeAe- 
AenHbix pewwMax pa6oTbi ABMraiena, c noMo- 
mbio cnei4naAbHbix KAanaHOB, KOTopwe otkpw- 
saioTca h 33KpbiBaioTCfl no KOMaHAe 3 BY 
B cucTeMax BnpbiCKa c o6paTHOM CBR3bio hc- 
noAb3yiOTcn abthukm KOHueHTpapMM kmcaopo- 
Aa B OTpaooiaBujHx ra3ax. KOTopbie yciaHaBAH- 
BaiOTCS) B BbinyCKHOii cucieMe C KaTaAHTMMe- 
CKMM HeHTpanH33T0p0M 0 Tpa 60 TaBUJMX ra30B. 

KaTaAMTHsecKHM HeKTpaAM3aiop (pmc. 2.74; 
2.75) ycTaHaBAMBaeTCfl b BbinycKHofi CucieMe 
AAH yMeHblUeHMB COAepwaHMfl BpeAHbIX 
BemecTB a 0 Tpa 60 TaBUJMx ra3ax. HeMTpanM- 

3aTOp COAepwm OAHH BOCCTaHOBMTeAbHblM 

(poAMM) m abb oKMCAMTenbHbix (nnaiMHa m nan- 
naAHM) KaT3AM3aiopa. OKMCAMTeAbHbie Kaia- 
AM3aTopbi cnoco6dByioT OKMcneHMio Hecro- 
pesuiMx yrneBOAOpoAOB (CH) b boaahom nap. 



Pmc. 2.74. AayxcAOMHbiM TpexKOMnoHeHT- 
HblM KaTaAHTHHeCKHH H£MTpaAM33T0p oipa- 
SOTaBUJMX ra30B: 1 — AaTHMK KOHpeHTpaMMM 
KMCAopoAa aah 3aMKHyroro KOHiypa ynpaBAeHMA; 
2 — MOHOAMTHbIM SAOK-HOCMTeAb; 3 — MOH- 
TaWHblM 3AeMeHT B BMAe npOBOAOMHOM CeTKM; 
4 — A8yxo6oAOHKOBati TennoK3ona4Mfl Heiii- 
paAM3aTopa 
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Pmc. 2.75. BHeuiHHH bma HeMTpa/iH3aTopa 


a okmcm ymepoaa (CO) b ymeKMcabiM ra3. Boc- 
CTaHOBMTenbHbifi KaTa/iM3aTop BocciaHaB/in- 
eaeT BpeflHbie OKCMflbi a30Ta NO, b 6e3BpeflHbiM 
a30T. Ta« KaK 3 tm HeMTpa/iM3aT0pbi chmhoiot 
b oTpaeoiaBWMX raaax coaepwaHMe Tpex Bpea- 
HblX BemeCTB, OHM Ha3blBaK>TCB TpexKOMno- 
HeHTHblMM. 

Pa6oTa aBTOMo6M/ibHoro flBMraie/iB Ha 
3TM/1MPOB3HHOM 6eH3MHe npMBOflMT K BbIXOAy 
M3 CTpofl AoporocTORinero KaTa/tMTMsecKoro 
HeMTpa/iM3aTopa. riosTOMy b 6onbtiiMHCTBe 
CTpaH MCn0/lb30BaHMe 3TMflMpOBaHHOrO 6eH- 
3MHa 3anpeiueHO. 

TpexKOMnoHeHTHbiM KaTa/iMTMnecKMM HeMT- 
panM3aTop pa6oTaeT HaM6o/iee atJxJjeKTMBHO, 
ec/iM b flBnraTe/ib no/jaeica CMecb cTexMOMeT- 
PMnecKoro codaBa. t. e. npM cooTHomeHMM 
B03ayxa m ran/iMBa nan 14,7:1 mbm ko3(J)cJ)mum- 
eHTe M36biTKa B03flyxa. paBHOM eAMHMue. Ec- 
bm B03flyxa b CMecM cbmuikom mbro (t. e. Mano 
KMcaopoaa). Torfla CH m CO He noBHOCTbio 
okmcbbtcb (cropBT) flo 6e3onacHoro no6oHHoro 
npoflytcra. Ecbm we B03ayxa cbmujkom MHoro. 
to He MoweT 6biTb oeecneneno pa3BomeHMe 
NO x Ha KMC/IOPOA M a30T. ri03T0My nORBMBOCb 
HOBoe noKO/ieHMe flBMraie/ieM, b Koropbix co- 
CTaB CMecM pery/iMpoaancn nocTOBHHO aBR 
nonyseHMR tohhoto cooTBeTCTBMR k034$mmm- 
eHTa M36biTKa B03ayxa a=l c noMoutbioflaT- 
HMKa KOHueHTpapMM KMCnopOfla (/1HM6A3-30H- 
aa) (pmc, 2.77), BCTpaMBaeMoro b BbinycKHyio 
CMcteMy, 



Pmc. 2.76. 3aBMCHM0CTb 34>4>et<TMBHocTH 
aeMCTBMB HeMTpaaM3aTopa ot ko34>4>mum- 
eHTa H36biTKa B03ayxa 



Pmc, 2.77. Yctpohctbo aaTHMKa KOHqeHTpa- 
umm KMcaopoaa: 1 — yrmoTHMTeRbHoe Ko/ib- 
uo; 2 — MeTaji/iMHecKMM Kopnyc c pe3b6oM 
m LuecTMrpaHHMKOM -noa krioh»; 3 — KepaMMMec- 
kmm M3onnTop; 4 — npoBoaa: 5 — ynnoTHMTeflb- 
Han MaHweTa npoBoaoB; 6 — TOKonoflBoas- 
iumm K0HT3KT npoeoaa nMiaHMS HarpeBaTe/ift; 
7 — HapyWHblii 3aaiMTHblM 3KpaH C OTBepCTM- 
eM an* aTMoc(J>epHoro B03flyxa: 8 — toko- 
cbeMHMK aaeKTpMHecKoro CMma/ia; 9 — 3Ren- 
TpMHecKMM HarpeBaieab; 10 — KepaMMnecKMM 
HaKOHeHHMK; 11 — 3ai4MTHblM 3Kp3H C OTBep 
CTMeM aRfl otpa6oTaBUJMX ra30B 
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3tot abtvmk onpe«e/inei KonMMecrso KMcnopOfla b oipa6oiaBWMx ra3ax, a ero aneKTpHMecKMii 
cwrHan ncnonb3yeT 36y, kotopmm cooTBetCTBenMo M3MeMaer KonunecTBO BnpwcKHBaeMoro Ton 
ones. npMHUMn abActbhh flaTHMKa 3aK/i(OMaeTca b cnoco6Hocm nponycKaTb Mepe3 ce6« hohw km- 
cnopofla. Ecnn coAepwanne MMcnopofla Ha aHTMBMbix noBepxHOCTnx AaTHMKa (OflHa m3 kotopom 
KOHia«TnpyeT c aTMoc^epoM, a Apyran c orpa6oTaBiUMMM ra3aMn) 3HaHMTe/ibH0 OTnMMaeTcs. npo 
mcxoamt pe3Koe M3MBHeHne HanpnweHMB Ha SbiBOAax flaTHHKa. HHoraa ycTanaB/iMBaioT flea AaT- 
hmk 3 KOHueHTpapHH KncnopoAa: oahh — ao HeHTpa/iM33Topa, a APyroH — nocne. 

Ann Toro HTo6bi «aTann3aiop h a3thmk KOHuenTpauHH KHC/topoAa Mormi atjKjjeKTHBHO pa6oTarb, 
ohm AonwHbi 6biTb nporpeTbi ao onpeAeneHHOM TeMnepaTypbi. MHHHMa/ibnaa TeMnepaiypa. npn ko¬ 
topom aaAepwnBaeTCB 90 % BpeAHbix BeuiecTB, cocTaenneT nopuflua 300 °C. HeoSxoAHMO ratoHe 
M36eraTb neperpesa neHTpannaaTopa, nocKonbHy 3 to MOweT npHBecTH h noepewASHMio HanonHM- 
Tenn m nacTHMHO 6noKMposaTb npoxoA Ann ra30B. Ecnn ABnraTe/ib HasuHaeT pa60TaTb c nepeOon 
mm. to HecropeBujee ronnMBO AoropaeT a K3TanM3aTope. pe3«o yBenMHMaan ero TeMnepaTypy. Mho- 
tas MOweT 6biTb aoctbtohho HecKO/ibKHx MHHyT pa60Tbi aBM raTenn c nepeSoBMH, HTo6bi no/inocTbio 
noapeAHTb HeiiTpa/iH3aTop. Bot noneMy aneKTpoHHbie CMCTeMbi coBpeMeHHbix ABMraTenen aoawhw 
B biflB/iflTb nponycKH b pa6oTe m npeflOTBpamaTb mx, a Taawe npeAynpen<AaTb BOAHTenn o cepbe3H0- 
ctm 3T0H npo6neMbi. MHorAa abb ycKopeHHB nporpeBa KaTannTnnecKoro nePiTpanMaaTopa nocne ny- 
cna xonoAHoro ABnraTenn npuMeneioT 3neKTpHMecKne HarpeBaTenn. flaTHHKM KOHpeHTpapMM khc/io- 
poAa, npMMeHBiomHecB b HacTomijee BpeMn, npaKTMHecKM Bee MMeioT HarpeeaienbHbie 3neMenTbi. 

B coBpeMeHHbix ABuraTenax, c penbio orpaHMseHMn BbiSpocoB BpeAHbix eemecTB b anvioccjie- 
py bo BpeMS nporpeBa ASHraTe/iB, npeABapMTenbHbie KaTa/inTHHecKne HaMTpanM3aropbi ycTaHa- 
B/iMBaioT MaKCHMaribHo 6 hh3ko k BbinycKHOMy KonneKTopy (pnc. 2.78). HTo6bi ofiecneHMTb 6 wct- 
pbiM nporpeB HeMTpanM3aTopa ao pa6oHevi TeMnepaTypbi. KncnopoAHbie a3tmmkm ycTaHoaneHbi 
AO m nocne HenTpann3aTopa. 

Ann ynynujeHMfl 3KonorMsecKMX noKa33TeneM paSoTbi ABMraTenn Heo6xoAHMa He TonbKO co- 
BepmeHCTBOBaTb HeMTpanM3aTopbi OTpa6oTaBWMX ra30B. ho h ynynuiaTb npoqeccbi, npoTeKaio- 
iAwe b ABwraTene. CoAepwaHMe yrneBOAopoAOB cTano bosmowhwm CHH3HTb 3a cneT yMeHbineHMfl 
-meneBbix o6beMOB*. tbkmx ksk 3a3op MewAy nopuineM m ctchkom un/inHApa HaA BepxHHM kom- 
npeccMOHHbiM KonbuoM h nonocTeii BOKpyr ceAen KnanaHOB. 

TmaTenbHoe nccneAOBaHne noTOKOB ropioHeii cMecn BHyrpn unniMHApa c noMoujbio KOMnbio- 
TepHofi TexHHKM Aano B03M0>«H0CTb oOecneHMTb 6onee nonnoe cropaHMe m hm3khm ypoBeHb CO. 
ypoBeHb NO* 6bin yMeHbuieH c noMOiAbio CHCTeMbi peanpHynnuHH OTpaOoTaBUJMX ra30B nyreM 3a- 
6opa nacTH ra3a M3 BbinycKHOH CHcreMbi m noAanH ero b noTOK B03Ayxa Ha BnycKe. 3th Mepw 
h SbicTpbiH, TosHbiM KOHTponb 3a pa6oroM ABHraTenn Ha nepexoAHbix pe«HMax Moryr csecTM 
BpeAHbie BbiGpocbi k MHHHMyMy eme ao KaTanM3aTopa. Ann ycKopenna nporpeBa KaTannTHHecKO- 
ro HeMTpanH3arapa h BbixoAa ero Ha pa 60 HMH pewMM Hcnonb3yeTcst Tato«e cnoco6 btophmhom no- 
Aann BOSAyxa b BbinycKHon Konneicrop c noMombio cneunanbHoro 3nenTponpHBOAHoro Hacoca. 

ApyrnM 3<t>ctieKTMBHbiM h pacnpocTpa- 
HeHHblM Cn0Co6OM HeHTpanM3a4HH BpeAHbix 
npoAyKTOB b 0Tpa60TaBuiMX ra3ax ssneeTcs 
nnaMeHHoe AownraHne. Koropoe ocnoBano 
Ha cnocoSHOCTH ropioMHX cocTaBnnioiuHX 
OTpa6oTaBujHX ra30B (CO, CH, anbAen-iAbi) 
OKHcnnTbcn npn BbicoKMx TeMnepaTypax. 
OTpaeoTasiiiHe ra3bi nocrynaioT b KaMepy 
AownraTenn, HMeiomyio aweKTop. nepe3 ko- 
TopbiM nocTynaeT HarpeTbiM B03Ayx H3 Ten- 
nooSMeHHMKa. ropenne nponcxoAHT b naMepe. 
Phc. 2.78. BbinycKHOH KonneHTop ABHraTenn a Ana BoennaMeHenna cnywwT 3ananbHan 
c npeABapHTe/ibHbiM HeHTpanH3aTopOM caesa 
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HEnOCPEflCTBEHHbIM BnPbICK BEH3MHA 


riepebie cMCTeMbi anpbiCKa 6eH3MHa HenocpeacTBeHHO b pn/iBHApbi aBMraTensr nosBM/iMCb 
eme b nepsovi nonoBMHe XX b. m ncnonb30Banncb na aBMauMOHHbix aBMraTeanx, TlonbiTKM 
npMMeHeHBB HenocpeacTBeHHoro anpbiCKa b 6eH3MHOBbix aBuraiennx aBTOMoSunefi 6bi/iM 
npewpameHbi b 40-e roflbi XIX b., noroMy hto Tanne asMraTe/tM noaynaaMCb aoporocTonmn 
MM. HeSKOHOMMHHbIMM M CM/lbHO ablMM/IM Ha peWMMaX 6oablUOM MOIUHOCTM. BnpblCKMBaHMB 
6eH3MHa HenocpeacTBeHHO b LtMnMHAPbi CBfl3ano c onpeaeaenHbiMM TpyaHocTHMM. <t>opcyH- 
km ann HenocpeacTBeHHoro anpbiCKa 6eH3MHa pa6oTawT b 6o/iee c/io>HHbix ycnoBMsx. neM 
Te, mo ycTaHOBaeHbi bo BnycKHOM TpySonpoBoae. lonoBKa 6noKa, b Koropyto aonxtHbi ycia- 
HaB/iHBaTbcs TaKMe ifcopcyHKM, nonysaeTCH 6onee caowhom m aoporoii. BpeMH, OTBOAMMoe 
Ha npouecc CMeceo6pa30BaHM« npn HenocpeacTBeHHOM BnpbicKe, cyutecTBeHHO yMeHbiaa- 
eTCB. a 3H3HMT, ana xopoiuero cMeceofipaaoBaHMH Heo6xoaMMO noaaBaTb 6eH3MH noa 6oab- 
iumm aasaeHMeM. 

Co bcgmm 3TMMM TpyAHOCTBMM yaaaocb cnpaBMTbCB cneuMaaMCTaM KOMnaHMM Mitsubishi, ko- 
Topas BnepBwe npMMeHM/ia CMCTeMy HenocpeacTBeHHoro BnpbicKa 6eH3MHa Ha aBTOMoSM/ibHbix 
aBMraieaax. nepBbiii cepMMHbiii aBT 0 M 06 M/ib Mitsubishi Galant c aBMraieneM 1.8 GDI (Gasoline 
Direct Injection — HenocpeacTBeHHbiM BnpwCK 6eH3MHa) nonBMncn b 1996 r. (pmc. 2.81). CeMnac 
aBMraieaM c HenocpeacTBeHHbiM BnpwcKOM 6eH3MHa BbinycnaioT Peugeot-Citroen. Renault. 
Toyota. DaimlerChrysler m apyrne npoM3BoaMTe;iM (pmc. 2.79: 2.80; 2.84). 

npeMMytaecTBa CMCTeMbi HenocpeacTBeHHoro anpbiCKa 3aKnioHaK>Tca b ochobhom b yays- 
uieHMM TonaMBHOM 3KOHOMMHHOCTM, a Tauwe m HeKOToporo noBbiiueHMB moimhoctm. (lepBoe 
o6t.BCHneTCB cnoco6HocTbio aBBratena c CMCteMOM HenocpeacTBeHHoro BnpbicKa paSoTaTb 



Pmc. 2.79. CxeMa ABMraTenn Volkswagen FSI c HenocpeacTBeHHbiM enpwcKOM 6eH3MMa 
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Puc. 2.80. B 2000 r. KOMnaHMn PSA Peugeot-Citroen npeACTaBMna cbom AByxAHTpoBbiM se- 
TbipexuHiiHHApoBbiH ABMraienb HPI c HenocpeACTBeHHbiM BnpbiCKOM 6eH3MHa, KOTopbiH 
Mor pa6otaTb Ha 6eAHbix ciwecflx 



Ha oneHb OegHbix CMecnx. floBbiujeHMe moimhoctm o6ycnoBneHO b ochobhom TeM, hto opra- 
HM3aunfl npopecca noABHM Ton/iMBa b umamhapm ABMraTeAn no3BonneT noBbicmb cieneHb 
cwanis flo 12,5 (b oObiHHbix flBnraTe/iRX, pa6oiaiomMx Ha 6eH3HHe, peAKO yaaeics yciaHO- 
BHTb CTenenb c>«aTMfl CBbiwe 10 H3-3a nacTynneHnn ABTOHapMM). 

B ABMraTe/ie GDI TonnMBHbiM Hacoc 
oSecneHHBaeT ,qaB/ieHne 5 Mila. 3/ieKTpo- 
MarHHTHan 4>opcyHKa, ycTaHOBneHHaH a ro- 
noene 6jicwa mmamhapob, BnpbicKMBaeT 6eH- 
3mh HenocpeACTseHHO b umamhap ABnraTenfl 
n MoweT paSoTaTb b Aeyx pewMMax. B 3asM- 
cmmoctm ot noAaBaeMoro 3/ieKTpnsecKoro 
CMTHana ona MoweT BnpbicKMBaTb TonnnBO 
HAM MOLUHblM KOHMHeCKHM ^aKBAOM, HAM 
KOMnaKTHOM CTpyen (pnc. 2.82). flHMme 
nopujHA MMeeT cnepMaAbHyio <J>opMy b BMAe 
ctJjepMsecKOM BbieMKM (pnc. 2.83). Tana?) 
cfcopMa no3BOAweT 3aKpytMTb nociynaioiAMM 
B03Ayx, HanpaBMTb BnpucKMBaeMoe toaam- 
so k cBene 3a>«MraHMfl, ycTaHOBAeHHOM no 
ueHTpy KaMepbi cropaHMM. BnycKHOM Tpy6o- 
npoBOA pacnoAowen ne c6oKy, a eepTMKanb- 
ho CBepxy. Oh ne MMeeT pe3KMx m3tm6ob. 
m noaTOMy B03Ayx nocrynaeT c bhicokom cko- 
poctbio. 


Pmc. 2.81 ABMraTenb Mitsubishi GDI — nep- 
BMH cepMMHbIM ABMTaTeAb C CMCTeMOM He- 
nocpeACTBeHHoro Bnpbtcxa 6eH3MHa 
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B pa6ore flBnraTe/in c CMCTeMOM HenocpeacTBenHoro Bnpbic«a mowho BbiaeawTb Tpn paa/iMH- 
Hbix pewnMa: 

1) pewuM pa 60 Tbi wa cBepx6eaHbix CMecax; 

2) pewuM pafiOTbi Ha CTexMOMeTpimecKOH cMecu; 

3) pemHM pe3HHX yCHOpGHHM C Ma/lbIX o6opotob; 

flepBbiM pewMM ncno/ib3yeTCfl b tom c/iynae. Korpa aBT 0 M 06 nnb psHweicn 6e3 pe3KHx yc«o- 
peHHvi co CKopocTbio nops/jKa 100-120 km/m. Ha 3tom pewHMe Mcno/ib3yeTCfi oweHb 6eAHas 
roptosas CMecb c K03c|)<l>nuMeHT0M n36biiKa B03flyxa 6o/iee 2,7. B o6biHHbix yc/iOBnax Tawas 
CMecb He MoweT BocnaaMeHMTbCR ot mckpw, noaTOMy 4>opcyHKa BnpwcKMBaeT Ton/iHBO kom 
naKTHbiM <fcaKe/iOM a KOHue TaKTa c>«aTMfl (Kan b AH3e/ie). C^epHnecKas BbieMKa b nopuiHe Ha- 
npaBnfleT crpyio Ton/iMBa k 3/ieKTpoaaM CBeMM 3a>«nraHHB, rpe BbicoKan KOHiteHTpaunn napos 
6eH3MHa o6ecneHHBaeT B03M0«HocTb BocnnaMeHeHHH CMecM. 

BtOPOM pe«HM HCnonb3yeTCfl npM ABHWeHHH aBT 0 M 06 n/lfl C BbICOKOH CKOpOCTbtO H npn 
pe3Knx ycKOpennax. Koraa Heo6xoanMo no/iyHMTb Bbiconyio MOianocTb. Tawon pewHM ABnwe- 
hmh Tpe6yeT CTexMOMeTptmeCKOro cocTaBa CMecH. CMecb TaKoro cocTaBa nerwo socn/iaMeHH- 
eTCB, HoyflBHraTenB GDI noBbimeHa cTeneHb 
cwaTMn, h pi ib roro sro6bi ne Hacrrynana pe- 
lOHauHB, (JjopcynKa BnpbiCKHBaeT ron;inBo 
MoiMHbiM 4iaKe/ioM. Me/wo pacnuneHMoe ro- 
n/iHBo 3anonH«eT um/imhap m. Hcnapnflcb. ox- 
nawaaeT noBepxHOCTH un/iMHApa. CHMwan 
aepoBTHocib noasneHHfl aeTOHauMM. 

TpeTMH peMMM Heo6xoflHM ppn no/iyneHHR 
6o/ibworo Kpyrmaero MOMenra npn pe3K0M 
HawarMH neaami -ra3a". Koraa peuraienb pa- 
6oraeT Ha Ma/ibix oSopoTax. 3 tot pewHM pa6o- 
>bi aBHrare/ifl OTAHHaeTcn reM. nro b TeseHHe 
oaHoro UMHAa 4>opcyHKa cpa6aTbiBaeT aea 
pa3a. Bo BpeMH xaKta Bnyc«a b um/ihhap aa» 



Pmc. 2.83. nopuieHb panraiena c nenocpeA- 
CTBeHHblM BfipblCKOM 6eH3MH3 MMeBT Cfie- 
UMa/ibHyio 4>opMy (npouecc cropaHitn nap 
nopUJHBM) 


* 30.3-1 Nt 1031 
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Pmc. 2.84 KoHCTpyKTMBHbie 0 C 06 eHH 0 CTM ABMraTe/in c HenocpeacTBeHHbiM enpbicKOM 6eH- 
3MHa Audi 2.0 FSI 


ero oxnaw/ieHMs MomHbiM <t>aKe/iOM BnpbiCKMBaeTcn CBepxfieAHaq cMecb (a=4,l). B KOHue Taiaa 
cwaTBB (fopcyHKa eme pa3 snpbicKMBaeT TonnuBo. ho KOMnaKTHbiM <t>a«e;ioM. ripn 3tom CMecb b 
UM/iMHApe o6oramaeTcn m peTOHauHB He HactynaeT. 

no cpaBHeHHto c o6biHHbiM flBHrare/iew c CMCTeMOH nmaHun c pacnpeaeneHHbiM snpbi- 
ckom 6eH3MHa. ABHraTe^b c CHCTeMon GDI npMMepHO Ha 10 % anOHOMHHHee m BbiSpacbiBa- 
eT b aTMOC(J)epy Ha 20 % Menbwe yr/ieKncnoro ra3a. noBbiweHMe moluhoctm flBMraienfl 
AoxoAMT ao 10 %. OAHano, wan noKa3a/ia SKcn/iyaTaunn aBT 0 M 06 nnei 4 c AanraTe/iflMn TaKO- 
ro Tuna, ohm oneHb HyBCTBme/ibHbi k coAepwaHHio cepbi b 6en3HHe. 

OpnrnHanbHbiM npouecc HenocpeACTBeHHoro Bnpbicna 6eH3HHa pa3pa6ora/ia KOMnanns 
Orbital B 3tom npopecce b uh/ihhapw ABuraTerm BnpucKHBaeicfl 6eH3HH, 3apanee CMeuiaHHbivi 
c BoaAyxoM c noMotubio cneunanbHOM 0opcyHHn. OopcyHKa KOMnaHMH Orbital coctoht H3 Asyx 
WMK/iepoB, TonnHBHoro h B03AywHoro. 
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Boa/iyx k B03flyuiMbiM fKMwiepBM nocTynaeT a cwaroM oups or cnenMaabHoro nownpeecopa 
npM naBnPHMM 0.65 Mfla. flaBnenne TonaMBa cocTaBaaer 0,8 Mila, Cwana/ia cpaCiarbiBaer ton- 
nHBHbrn mnKnep. a 3 «i«m m iiymubiw mompmi m BoapyuJHbiM, noaroMy b lim/ihhap. Moiuhmm (foaxe 
noM MiipwCMBBaeTCfl ronauBHO BoapyiijHaq CMecb b Bupe aspoaoan (puc. 2.85). 

OopcynKa, ycTaHOB/ienHaa a ronoBxe uwaMHPpa pnpoM co caenon lawnraMnn, anpwcKMaaei 
loiinMBHO-BoapyuiMyio cipyio HenocpepcTBeHno Ha aaeiapopbi ceeiM 3aWMf8HM«, mto oGecnenM- 
aaei ec xopowee BocnnaMeneuMe, 


§14 

CMCTEMA (1MTAHM8 AM3E/1H 


Korpa b 1897 r. Pypoabp) An3e/ib co3paa nepBbin pa6orocnoco6Hbin pswaTeab, oh He Mor npepBM- 
peTb, KaKne M3MeHenna npeTepnm ero apes). 0co6enHO Goabwne M3MeHeHna b cncreMe nwraHMa 
pn3eaeH npoM30iu/iM b nocaepHwe ropbi, hto cpenaao 3 th pBuraTean 6oaee npuropHbiMn ana ripn 
MeHenna ne roabKO Ha rpy30Bbix, ho h Ha coBpeMeMHbix aerwoBbix aBT 0 M 06 naax. Boaee peweeoe 
TonaHBO, BbicoKaa 3K0H0MHHH0CTb AH3eabHbix ABHrareaen. no cpaBHenmo c 6eH3MHOBbiMH, ecerpa 
npHBaewaaM aBTOMoGnaMcroB, ho wuponoe npuMeneMMe pM3enefl epepwMBaaocb npacymuMM mm 
H eflocTaTKaMH — myMHOCTbio npn paGoTe. noBbiujeHHbiM pbiMneHMeM m caowHOCTbio nycKa xoaopnoro 
ABHraTeaa. CoapeMeHHbte KOHCTpyKMMM pn3eaea b GoabwMHCTBe He MMeioT stmx HepocTaiKOB. 

CucTeivia nMTaHna AM3eaa oGecneMMBaeT nopany OHmpeHHoro pM3eabHoro Tonanea k uHann 
ppaM, c>KHMaeT ero po Bbiconoro paeaeHna, nopaeT ero b MeaKopacnwaeHHOM enpe b KaMepy 
cropanna h CMewnaaer c ropaHHM (700-900 °C) ot cwaTMfl b unaMHppax (3-5 Mfla) B03pyxoM 
Taw. SToGbi oho caMOBOcnaaMeHMaocb. nocae 3aBepiueHHa paGoaero xopa Heo6xopnM0 OHMCTnrb 
UMaHHppbi ot npopywroB cropanMa. 

AH3eabHoe ronaMBo oTaHnaerca or 6eH3HHa Goaee bwcokom naoTHOcrbio m CMaaw saiome* cno 
coGHOCTbw. Ann opeHKn cnoco6HOCTM pM3eabHoro TonanBa k caMOBOcnaaMeHeHMio caywMT uera 
hoboc HHcao. UeTaHOBbiM hmcbom Ha3biaaeTca npoiieHTHoe copep>«anne uerawa b ero cmbcm c aab- 
4ia MeTH/iHaiJ*TanMHOM, npn ycaosnn sro aia CMecb oGaapaeT ranoH we aapepwKOM BocnaaMeneHMn. 
sto m paHHoe ronawBO. CyipecrByioipMe pn3eabHbie TonaMBa HMeiOT LieTaHoeoe Hncao 45-50; npn 
3T0M paa coapeMeHHbix pH3eabHbiX pBMraTeaen npepno'iTmeabHee 6oaee BbicoKwe HMcaa. 



Pmc. 2.86. BapMaHTbi BnpbicHa TonaMBa e xaiaepy cropaHHa pM3eaa. Pa3peaeHHan (a) m Mepa3- 
AeaeHHwe (6, b) KaMepbi cropaHHa; a — 8Mxpesan (4>apMa -nepKHMC-); 6 — peabiaBHAHan (abm- 

raiBAb A 245); b — ropoMAaabHaa (peMraieab KaMA3); 1 BCiaBKa bhxp©bom KaMepbi; 2 - ro- 
aoawa unaMHAPoe; 3 — (JjopcyHHa; A — nonocrb BMXpeaoM KaMepbi; 6 — noaoctb a nopiaxe 
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CymectByer «Ba BapnaMta npouecca GMe- 
CGo6pa30BannB b AM3enax. oSycnoB/ieHHbix 
(Jjopmom waMepbi cropannB (pxic. 2.86). B nep- 
bom BapwaHie Ton/iMBo BnpbicKMsaeTcn 
b npeflBapmenbHyio KaMepy (npepKawepy). 
a bo btopom BapnaHre Bnpbicn ronnMBa ocy- 
mecTBnnerca HenocpeflCTBewHO b KaMepy cro- 
paHMB, Bbino/iHeHHyra b nopuiHe. 

flBuraTenM, Bbino/iHeHHbie no nepBOMy 
BapwaHTy, Ha3biBaioTca fln3ens)Mn c pa3fle- 
nennoM KaMepoii cropannn n o6o3HaHaiOTcn 
IDI (In Direct Injection), a Bbino/iHeHHbie no bto- 
poMy BapnaHTy — an3enaMn c HenocpeacT- 
BeHHbiM snpbicKOM — Dl (Direct Injection). 
fln3enn c paaaeneHHOM waMepon cropaHna 
Marne pa6oiaioT n MeHbLue uiyMBT. TeM He Me- 
Hee ABHraiemi c HenocpeacTBeHHbiM Bnpw- 
ckom Bee 6onee wnpoKO Mcnonb3yioroa Ha 
aBT 0 M 06 n/lBX. nOTOMy HTO MX TOnnMBHaa 3K0- 
HOMMHHOCTb npMMepHO Ha 20 % Bbiue. 

Ochobhom (fcyHKUMOHanbHOM 3aaaneM cmc- 
TeM nMT 3 HMB ABMraTeneM 060MX TMnOB BBnneTCR 
noflana tomhoto KonMnecTBa ron/iMBa b cooTBer- 
cTByiouiMM um/imhap m b tohho onpeAeneHHoe 
BpeMB. B BbicoKooSopoTHbix AM3e/ifix nerwoBbix 
asTOMo6M/ieM npopecc BnpbiCKa 3aHMMaeT Bce- 
ro TbicsMHyio flomo cenyHAbi. m npn stom enpbi- 
CKMBaeTCB To/ibKo He6onbwan A03a rannMBa. 

B CMCTeMy nMTaHMn an3ena bxoabt: Ton¬ 
nMBHbiM 6aK, TonnMBHbie (JiMnbTpbi. noAKasM- 
BaiOIAMM Hacoc. TOn/lMBHblM Hacoc BblCOKOTO 
AaeneHMn (THBA), TpySonpoBoabi, cfcopcyHKM, 
BOSAyuJHbiM 4>n/ibTp m CMdeMa Bbinycwa orpa- 
SoTaBUiMX ra30B (pmc. 2.87). 

Ann oenerneHMA nycwa An3enn b xo/ioAHoe 
BpeMB Macro npMMeHnioroa CBenM HaKanMBa- 
HMSI (PMC. 2.88), KOTOpbie OT/lMHaiOTCB 0T MCKPO- 
Bbix CBenen 3a>«nraHMn TeM, hto ohm bb/ibiotcb 
npocro 3/ieKTpMMecKMMM HarpeBaTenaMM m no- 
AorpeBaioT xonoAHbiM soaayx nepeA noAaneM 
ero b UM/iMHAPbi ABMraTe/ia b npopecce nyc«a. 
TonnMBHbiM 6aK AonmeH yaoBneTBoparo Tpe6o B aHMBM OesonacHOCTM. TonnMso M3 6aKa nocry- 
naeT b HarHeTaTenbHbiPi TpySonpoBoa, a aaTeM k ron/iMBHOMy $MnbTpy, c noMombio noAKasMBaio- 
iMero Hacoca. TonnMBHbiM 4mnbTp AonmeH OMMCTMTb ronnMBo ot B03M0WHbix 3arpa3HenMM, Mro6bi 
MeABHMMecKMe npMMeCM ne nonanM b THBA m aanee. K ronnMBHOMy Cany npMCOeAMHneroa rarone 
cnMBHOM Tpy6onpoB0A, no KoropoMy b 6a« cnMBawTca m3hmiijkm ronnMBa M3 THBA m <|)0pcyH0K. 

CaMbiM cnorKHbiM M aopotmm ycTpoMCTBOM CMCieMbi nMTaHMfl AM3ena RBnaerca TonnMBHbiM Hacoc 
BbicoKoro ABBneHMB (THBA). npn co3A3hmm nepBbix CTapMOHapHbix ABMraTeneM Pyaonb<|> Anaenb 
BbiHCHMM. HTO ana H3Ae)KMoro caMOBoennaMeHeHMS ronnMBa oho aonmMO noaasaTbca b umtimhap 
noA BbicoKMM ABBnenMeM. B ero KOHCTpyKanax ana aroro Mcnonb3oaanca moiahwh m t P omo3Akmm 



Pmc. 2.87. CxeMa CMCTeMbi nMTaHMn AM3enn: 

1 — TonnMBHbiM 6aK; 2 — noAKasnBaiomnM Ha¬ 
coc; 3 — TonnMBHbiM 4>MnbTp; 4 — TonnMBHbiM 
Hacoc BbicoKoro aaBneHMa; 5 — c|>opcyHKa; 
6 — cnMBHaa MarncTpanb 



Pmc. 2.88. CBesa HauanMBaHMn 3ai<pbiToro 
TMria: 1 — HdKOHesHMK; 2 — M3onMpyiomaa 
npoKnaaKa; 3 — ABOMHoe ynnoroeHMe; 4 — crep- 
weHb; 5 — Kopnyc; 6 — ynnoTHeHMe 3aiyMT- 
hom oSonoMKM; 7 — HarpeBaTenbHaa cnn- 
panb; 8 — TpySwa; 9 — nopowoK 
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KOMnpeccop B 20-e rr. Po6epi Boiu pa3pa6oTan KOMnaKTHbiM m HaaemMbiM THBfl. flepsutM cepMM 
HbiM THBfl a^o i py308oro aBTOMo6nn« 6bin BbinymeH cJjmpmom Bosch eme a 1927 r.. a b 1936 r. 
(Sbin HanaweH BbinycK THBfl aah /lerwoBbix aBTOMo6MAe*. 

THBfl He TonbKO co3AaeT aaBneHMe ronnuea. ho m pacnpeaeABex ero no <t>opcyHKaM cooTBeTcray 
IOWMX UMMHHAPOB B COOTBeTCTBM H C nOpflflKOM pa607bl ABMraxeAB. CpOpCyHKH C0eAMHBK3rCB c THBfl 
Tpy6onpoBOflaMH BbicoKoro flaBAeHMA. OopcyHKM BxopfiT csoefi HMWHeti nacTbio — pacnbinmeriPMH 
— b KaMepbi cropaHMB. PacnbiAMTeAM MMeioT oneHb ManeHbKMe OTBepcxvifl. Heo6xoAMMbie aaa Toro, 
MTo6bi TonAMBO nociyriaAO b HaMepy cropaHHB b MeAKO pacnbmeHHOM bmab m Aerno BocriAaMeHAAOCb. 

Bo3AyuiHbiH (JiHAbTp ycTaHasAMBaeTCB Ha BnycKHOM TpySonpoeoAe ABHraieAs m onMiuaeT no- 
crynaiomHM b umamhapbi B03Ayx. BbinycKHaa CMCTeMa coAepn<MTTpy6onpo0OAbi, rAyuimeAb m na- 
cto o6opyAyeTCB KaTaAMTMMecKMMM HeMTpaAM33TopaMM m apytmmm ycipoMCTBaMM aab CHMweHMS 
KOAHsecTBa speAHbix BeujecTB b OTpa6oTaBiiJMX ra3ax. 


MEXAHMHECKME CMCTEMbl BTlPblCKA 


MoMeHT noAaHM TonAMBa h ero KOAMMecTBO ro HeAaBHero BpervieHM KOHTpoAMpoBaAMCb 8 AH3e- 
nsix MexaHkinecKHM cnoco6oM. 3 tm <}>yHKiiMM BbinoAHflAMCb THBfl m cfopcyHKaMM. 


TOfl/lMBHblE HACOCbl BblCOKOTO flAB/lEHMH 


nepBbie THBfl 6wam noxowM Ha MHHManopHbie pnAHbie ABuraTeAH. KyAanKOBbiPi bba, opmboamb- 
wmmca b AeixcTBMe ot KOAeHHaToro BaAa ABHraieAn, c hmcaom BbicTynoB, cooTBeicTByiomMx hmc- 
Ay UHAMHAPOB, B03A6HCTB0B3A Ha cepMio nAyHwepHbix nap (nopuJHeBbix HaCOCOB BbicoKoro 
AaBAeHMB) (pmc. 2.89). C 1960 r. AM3eAM AerKOBbix aBT 0 M 06 MAeM McnoAb3yiOT THBfl poTopHOro 
Tuna. PoxopHbiM THBfl npeACTaBAfieT co6om ycTpoPiCTBO c BpamaioiUMMCB KyAaHKOBbiM BaAOM. 
MMeiomMM oamh BbicTyn. HOTopbiM B03ABMCTByeT Ha nAyHwepHbie napbi. pacnoAomeHHbie paAM- 
aAbHO, HMCAO KOTOpbIX TaKWe COOTBeTCTByeT HMCAy MMAMHAPOB ABMraTeAB. TaKMe Hacocbl H33bl- 
BaioTca pacnpeAeAMTeAbHbiMM. Ohm OTAMnaiOTCA ot psAHbix KOMnaKtHOCTbio m MeHbiueM ce6e- 
CTOMMocTbio b np0M3B0ACTBe. MexaHMHecKMe ycTpoPicTBa (a b nocneAHee BpeMB sneKrpoHHbie). 
BcrrpoeHHbie b Hacoc, peryAMpyiOT momcht Bnpbicna, noBopanMBaa BnepeA mam Ha3ap KyAasKO- 



MaKCiiManbHan noflana lonnaBa 
Ha'iano noaasu Koiieu noflast* 
roamiaa lon/maa 

(oreepciHe (oiaepciae 

3aKPbiBaetcii) OTKpbmaercfl) 



HaciM'man noaaia Kjnnaea 


Hasano noflaMH Koi.eu noflanw 
lonnxea tonmiBa 

(oiaepcTMe (OTBepctue 

aaKpbiBaeTcal oiapMaaeicn) 



8NMHOHeMHe nopaxM 

Mmmoihb 

TOMK3 

Meproa 


Pmc. 2.89. PerynnpoBaHMe noflaHM TonnaBa b THBfl c pnflHbiM pacno/ioweMMBM naynwep- 

Hbix nap: 1 — m 3 TonnMBHoro KaHaAa; 2 — k 4>opcyHKe; 3 — BTyAKa; 4 — nAywatep; 5 — hmikhas 
peryAMpyiomafl criMpaAbHas BbieMKa; 6 — BepTMKaAbHaa lOHasKa 
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Bbiii Ban, h noflany Ton/iMBa. c nowouibto ot- 
ceMHbix KnanaHOB, c6pacbisaioiuMX AaBneHiie, 
Kor/ja snpbiCHyro flociaTOHMoe KonunecTeo 
TonnBBa. Cneflyei oTMeTMTb, hto Hanano 
BnpblCKMBaMBB flOnWHO 6blTb TOMHO yCT3H0B- 
neHO no speMeuM, b npeaenax ±1° nosopota 
KoneHMaroro Bana. c penbio noaflepwaHna on- 
TMManbHoro pacxoaa TonnMBa m tokcmhhoctm 
0 Tpa 60 TaBainx ra30B. 

rinyHwepHaB napa npeflCTaanneT co6om 
nopuieHb (nnyHwep) n punwHflp (BTynwa) ne- 
6onbUioro pa3Mepa flnynwep n BTy/wy n 3 ro- 
TaBHUBaiOT H3 BblCOKOKaHeCTBeHHOii CTann 
Puc. 2.90 MHoronnyHwepHbtH THBfl c bwcokom TOHHOCTbio h b npopecce M3roroB- 

nenun HHAMBHAyanbHO npunipaioT Apyr k apy- 
ry, HTo6bi o6ecnesnTb MMHHManbHbirt 333op b conpawenmi. Bo BTynKe Ha pa3HOM ypoBHe npo- 
CBepneHbi flBa OTBepcniq. Hepe3 oflHO OTBepcTue (BnycKHoe) rannHBO nocrynaeT. a sepe3 flpyroe 
(BbinycKHoe) otboahtcb. B MHoronnynmepHOM nacoce hmcbo nnynwepHbix nap paBHo snc/iy uh- 
nviHflpoB ABMraienq h Ka>«Aaq napa CHa6>«aeT Ton/iMBOM onpeae/ieHHbiki umamhap (puc. 2.90). 

DnyHwepHbie napbi ycrraHOBneHbi b Kopnyce THBfl. b kotopom MMeioTcq KaHanbi abb noABOAa 
n otboab TonnMBa. KawAbiH nnyHwep Ha Ookobom noBepxHoc™ HMeercnepnanbHyio cnnpa/ibHyio 
KanaBKy — oTcesHyio KpoMKy. B HMWHe* sacTH Kopnyca THBfl Ha noALUnnHMKax KaneHHB ycTa- 
HOBneH KynaHKOBbm Ban. KOTopbin npMBOAHTCfl ot KoneHsararo Bana ABMraienq. Bee nnyHwepw 




Puc. 2.91 CxeMa pa6oTbi n/iyHwepHo* napbi: I — BnycHTonnHBa(HanonHeHMe); II — HananoABH- 
weHHB nnyHwepa BBepx; III - MOMeHT Hanana HarHeraHnq; IV - MOMenT oTcenKM noAasn; A - ot- 
ceHHas KpoMKa: B - nepenycKHoe okho; B - BnycKHoe okho; r - HaAnnyHwepHoe npocTpaHCT- 
bo: A — pa3rpy 3 0HHbiM noncoK; E — 3 anopnaq sacTb KnanaHa; 1 — KynanoK; 2 — TonHaTenb; 
3 — nnyHwep; 4 — BTynwa nnyHwepa; 5 — HarHeTaienbHbiii Knanan; 6 — npywxiHa Knanana 


r 

B 


6 

5 


E 

A 
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c noMouibio npymnH npawaMatOTca k cooTBercrBy- 
(oiumm KyaaaKaM. npn BpaiyeHMH KyaaaKoeoro 
Bana KynasKH b onpefleaeHHOM nocneflOBa- 
TenbHocTM nepeMeiuatoT nayHwepbi BHyTpM 
arynoK, DpM flBBweHMM nayawepa BBepx oh 
cHaaaaa 3aKpbiBaer BbinycKHoe oiBepcTHe 
bo BTy/me. a 3aieM BnycHHoe <pnc, 2.91). 

flofl aasneHHBM TonaMBa OTKpbiBaeTca wa- 
rHeTaTenbHbivi itaanaH, HaxoflaiuMMca csepxy 
ninb3bi, h TonnHBo nocTynaeT aepea rpy6o- 
npoaoflbi BbicoKoro flasaeHMa k cooTBeTCTBy- 
tomiiM (JopcyHKaM (pnc. 2.92). 

BHyTpM cpopcyHKM pacnoaoweHa Mraa, ko- 
ropaa cBepxy noawMMaeTca npywMHoii h 3a- 
KpbiBaeT TonnHBy npoxofl k oTBepcTHsiM pac- 
nbi/iMrens. floa fleMCTBMeM flaBaeHMa TonaMBa 
nf/ia npnnoflHMMaeTCH, CJKMMaa npywMHy, m Tonma- 
bo HaHHHaGT BripbicKHaatbCS aepe3 pacnbinmenb 
b KaMepy cropaHMa. npoyecc BnpbicKMBaHMa 
npeKpaiuaeTcn b MOMeHT, Korfla nanaBKa ot- 
ceanoM kpomkh nayHwepa coBnafleT c BbinycK- 
HblM OTBepCTHeM B rn/lb3e. B 3TOT MOMeHT 
npOHCxo/iMT pe3Koe nafleHMe flaBaeHMa topam- 
sa m noia cpopcyHKM 3at<pbiBaeT pacnbiaMTeab. 

He flonycaaa noflTexaHMa TonaMBa. 

Ecnw noBOpasHBaTb nayHwep BHyTpM 
rnnb3bi. to M3-3a nawioHa OTceaHoii kpomkm 
6yaeT M3MeH9Tbca MOMeHT OKOHaaHMa nofla- 
hm TonaMBa, a caeflOBaTeabHO, m KoaMaecTso 
3toto TonaMBa. flaa noBopoTa nayHwepos 
Ha KawflOM m3 hmx 3aKpenaeHa LuecTepHa, Ha- 
xoaamaaca b 3apenaeHMM c3y6aaTOM peMKOM. 

PeMna cBB3aHa MexaHMaecKMM npMBOflOM 
c neaaabio anceaepaTopa. noaTOMy nawaTMe 
neaaaM Bbi3biBaeT nepeMemeHMe pefiKM, ko- 
Topaa oflHospeMeHHO nosopaHMBaeT Bee 
iiayHwepbi m M3MeHaeT KoanaecTBO TonaMBa. 
nocTynaiomero b pMaMHflpbi flBMraTeaa. flaa 
Toro aro6bi 3araymMTb flM3eab. HeoSxoflMMO 
npenpaTMTb noflaay TonaMBa. B 3tom cayaae 
Bee naynwepbi noBopaaMBaioTca b noaowe- 
HMe, npa KOTOpoM oTceaHaa xpoMwa nocioaH- 
ho coeflMHaeTca c BbinycKHbiM OTaepcTMeM. 

ripM M3MeHeHMM HacTOTbi apameHMa KoaeHHaToro Baaa HeoGxoflMMO M3MeHaTb momcht 
Haaaaa noflaan TonaMBa b pMaMHflpbi. C 3T0M peabio na KyaaaKOBOM Baae THBfl yCTanoB- 
aeHa peHTpo6e>KHaa My<t>Ta onepeweHMR BnpwcKMBaHMa TonaMBa. BHyrpM MycpTbi MMeioi- 
ca rpy3MKM. Koropbie npa yseaMHeHMM o6opotob KoaenaaToro eaaa pacxoflRTca noflfleii 


Pmc. 2.92. KoHCTpyKUMa MHoroflbipnaTOM 
(popcyHKM: 1 — Kopnyc pacnwaMTeaa; 2 — mt- 
aa; 3 — raima; 4 — ycTaHOBOHHbie ujTMipTbi: 
5 — npocTaBKa: 6 — urraHra; 7 — wopnyc <t>op- 
cyHKM; 8 — ynaoTHMTeabHoe Koabpo; 9 — airy- 
pep; 10 — cpMabTp; 11 — ynaoTHRiomaa 
BTyawa; 12 — peryaMpoBoaHbie npOKaaflKM: 
13 — ynopHaa npoxaaflKa; 14 — npyiKMHa 


CTBMeM peHTpoSewHbix cna m npoBopaaMeaiOT KyaaaKOBbm saa no 0a3e OTHOCMieabHO 
npMBoaa. yseaMneHMe aacTOTbi BpameHMa KoneHaaroro saaa flBMraTeaa npMBOflMT k 6o 
aee paHHeMy Haaaay BnpwcKMBaHMH. a yMeHbmeHMe — h 6oaee no3flHeMy. 
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Puc. 2.93. PacnpeAesiwTenbHbiM THBfl c aKCMa/ibHbiM flBMmeHMeM rmyHMepa h KOMnenca- 
topom aaB^eHMs bo BnycKHOM Tpy6onpoBOfle (LDA) 


B oflHonnyHwepHbix THBfl ncno/ib3yeTcn To/ibKO OAHa n/iyHwepHaB napa, a noflana nopuMM to- 
nnnsa k <J>opcyH«aM pa3/iMHHbix um/ihhapob flH3e/is ocymecTB/ineTcn c noMouibio cneuwa/ibHoro 
Bpamaiomerocn pacnpeAe/ime/in. Tawne Hacocbi Ha3biBaioTca TaKwe pacnpeAe/ime/ibHbiMH 
(Pbc. 2.93). PacripeAe/iMTe/ibHbie THBfl 6o/iee KOMnaKTHbi, mx Macca MeHbwe, ho wiyHwepy npH- 
xoahtcs pa6oTaib c 6o/ibweii h3ctotom xoaob h AO/iroBesHOCTb taKwx HacocoB HHwe. 


CMCTEMA flMTAHHH COMMON RAIL 


CneflytoiMMM ujaroM b pa3Bmnn CHCTeM Ton/iMsonoAaHH AH3eneki aB/iaeTca CHCTewa Common 
Rail (phc. 2.94). Ee oco6eHHocTbio CTa/io Mcno/ibaoBaHne aHKyMynmopHoro yana (pe3epByapa), 
KOTopbiH coaep>KHT pacnpeAe/iwTenbHbiM Tpy6onpoBoa (o6maa paMna), timhhm noflaHM ron/iHBa 
h <J)opcyHKM. 36V no 3aflaHH0ii nporpaMMe nepeflaeT ynpaB/iaioiAMM curaa/i k co/ieHonAy 4>opcyH- 
km, KOTopan nopaeT TonnHBO b waiviepy cropaHMB ABMraiena. Mcno/ib30BaHne 3Aecb npMHpMna 
pa3Ae/ieHnn y3/ia. co3AaioiAero AaBnewne (nacoc BbicoKoro AaBneHMa), h y3/ia BnpbiCKMBaHMs 
(3/iBHTpoMarHHTHan iJiopcyHKa) o6ecneHMBaeT noBbimenHe roHHOCTM ynpaB/ieHHfl npoueccoM 
cropahHB. a TatoKe yBe/iMseHne AaB/ieHna BnpwcKHBaHHa <pnc. 2.95). 
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CwcTBMy Common Rail, pa3pa6oT3HHyio 
<|HipMOM Bosch, OTiiMMaioT cneAyiomne oco6eH- 
moctm: 

— B03M0M<H0CTb VCT3H0BKM CMCTeMbl 6e3 pa- 
AHManbHoro M3MeHeHMn KOHCTpyKUMM ca- 
Moro An3enbHoro ABurarenn; 

— AasneHMe TonAHaa noAAepwMBaeTcq 
Ha Heo6xoAHMOM ypoBHe, He3aancnM0 ot qae- 
TOTbi spameHHB KoneHHaroro Ba/ia ABnra- 
Te/tq. 3 to AaeT B03M0WH0CTb yBe/iMHMTb 
Be/iHHMHy Kp/TBiyero MOMeHTa npH Ma/ibix 
o6opoTax ABMraTefiq; 

— ynpaBneHHe cmctcmoh ocymecTB/meTcn noA 
KOHTponeM aneKTpoHMKH, n03T0My KO/WHe- 
ctbo BnpbiCKUBaeMoro b LtnnnHAPbi ran/inBa 
A03npveTcq 6onee tohho. 3to y/iyMiuaer npo- 
uecc cropaHHB h cHkiwaeT pacxoA Ton/iMBa; 

TonnMBO BnpbiCKMBaeTca nop AaB/ieHixeM oko/io 135 Mfla. Tanoe BbicoKoe Aae/ieHae o6ecne- 
MMBaeT no/iyneHne oneHb Memo pacnbineHHoro Ton/iMBa, Koropoe cropaeT nomee n npnso- 
AHT K yMeHbUjeHMIO BpeAHbIX Bbl6pOCOB H CHMWeHMIO AbIMHOCTH 0 Tpa 60 TaBUJMX ra308. Eme 
6o/iee no/iHoe cropaHne MoweT 6biTb o6ecneneHO npuMeHeHMeM npeABapmeabHoro Bnpw- 
c«a nan MHoroKpaTHoro BnpbiCKa b TeseHMe oahopo TaKra; 

— opraHM3aun« npoqecca BnpbiCKa c noMombio 3/ieKTpoHMKn AaeT B03M0>KH0CTb cymecTBeHHO 
CHM3MTb UjyMHOCTb AM3em; 

B OT/inmie ot Apyrux cwcTeM nMTaHMR AH3e/ieii. ynpaB/iaiomnx pa6oToii Ky/iaHKOBbix MexaHH3- 
mob. cncTeMa Common Rail BB/weTcq aKKyMynqropHOM chctcmom, b kotopob toh/imbo HaxoAMTca 
ooa BbicoKMM Aas/ieHneM b aHKyMynsropnoM y3/ie (Rail). 

CncTeMa Common Rail coctout M3 Tpex ochobhwx nacTefi: KOHTypa hm3koto AaB/ieHMfl, KOHTy- 
pa BbicoKoro Aae/ieHwq n cncTeMbi AaTSMKOB. 



Phc. 2.94. CMCTeMa Common Rail 



Phc. 2.95. CxeMa pa6oTbi CMCTeMbi Common Rail 
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8 kohtvp HM3Koro paeneHHfl Bxopnr: ronnMBHwIi 6aK. nopKaHHsaiomHM Macoc. ronnHBHbiti 
$Mm>rp m coeflMHure/ibMbie rpyfionpoeopbi. 

Kohtvp BbicoKorapaBneuMfl coctomt m3 nacoca bwcokoto paBneHMa OaMensiomero rpapnuM- 
OHHbHi rHBfl) c KOHTpo/ibHbiM nnanaHOM, aHKyMynmopHoro y3na BbicoKoro paaneHMfl (paMnw) 
C paTMMKOM HOHipO/lHpyiOmHM B Hen flaB/ieHMe, 0OpCyHOK m COepMHMTenbHbtX Tpy(5onpOBOflOB 
BbicoKoro paBneHHS. AHKyMynmopHbiH y3en npepcraBnaeT coGom pnMHHyio Tpy6y c nonepesHo 
pacnonoweHHbiMM urryuepaMH pnq nopcoepMHeHnq 0opcyHOK h BbinonHen psyxcnoHHbiM (BHyr- 
peHHHii cnon M3roTOB/ieH H3 xHMMHecKH HHepTHOro MaTepwa/ia). 

3neKTpoHHbiPi 6/iok ynpaB/ieHMfi CMCTeMbi Common Rail nonynaeT 3/ieKTpnHecKne CMrnanbi ot 
cnepyiomMx paTHHKOB: nonoweHnq KoneHsaroro Bana, nonoweHHq pacnpepennTenbHoro aana, ne- 
peMeuieHMn nepann »ra3a«, paeneHHq HappyBa, TeMnepaTypbi B03pyxa, TeivinepaTypbi oxna>«paio- 
meii mhpkoctm, MaccoBoro pacxopa B03pyxa h pasneHnq ronnHBa b aKKyMynqropHOM y3ne. 

flaTMHKM onpepenqioT 3HaHeHMfl cooTBeroTByiomHx 0H3HHecKHx Be/iMHHH, a 36y Ha ocHOBe 
nonyMeHHbix cnmanoB BbisHcnqeT Heo6xopnMoe KonnHecTBo nopaBaeMoro ronnHBa, paeT KOMaH- 
py Ha Hanano BnpbiCKa. onpepenqeT npoponwHTenbHOCTb oropbiTHH 0opcyHKH. KoppeKTHpyeT na- 
paMeTpbi BnpbiCKa h ynpaBnneT pa6oroii Been CHCTeMbi. 

B KOHType HH3KoropaBneHHfl nop«aHHBaiomnH Hacoc 3acacbiBaeTTonnnBO M3 6aKa, nponyc- 
KaeT ero nepe3 tpnnbrp, b kotopom 3apep>KnBaioTcq 3arps3HeHHn, h pociaB/meT era k KOHTypy 
BbicoKoro paBneHMH. 

B KOHType BbicoKoro paBneHHB nacoc BbicoKoro paBneHnq nopaeT ronnHBo b aKKyMynqrop- 
hwh y3en, rpe oho HaxopuTcn npH MaKCHMa/ibHOM pae/ieHHM 135 Mfla c noMoipbio KOHTponbHO- 
ro wianaHa. Ecnn KOHTponbHbin KnanaH Hacoca BbicoKoro paBneHnq oropbiBaeroq no KOMaHpe 
3BX TonmiBO ot Hacoca no cnHBHOMy TpySonposopy nocrynaeT b ronnHBHbin 6aK. Ka>«paq 0op- 
cyHKa coepuHfleTcn c aKKyMynsnopHbiM y3/ioM oTpenbHbiM Tpy6onpoBopoM BbicoKoro paBneHnq, 
a BHyTpn 0opcyHKM HMeeTcn ynpaB/inioipHM coneHonp (3/ieKTpoMamnTHbiH KnanaH). Hpn nonyne- 
hmh KOManpHoro aneKTpnHecKoro cnrHana ot 35y 0opcyHKa HasHHaeT BnpbiCKMsaTb ronnnBO 
b cooTBeTCTByioipMH pnnHHpp. BnpbiCK ronnHBa npoponwaeroq po Tex nop, nona 3/ieKTpoMarHHT- 
Hbiii KnanaH 0opcyHKH He otwhohhtcb no KOManpe 6noKa ynpaB/ieHHfl, Koropbin onpepenqeT 
MOMenT Hanana BnpbiCKa n KonnsecTBO ronnHBa, nonynaq paHHbie ot paTHHKOB h cpaBHHBaq no- 
nyseHHbie 3HaseHHsi co cnepnanbHon nporpaMMon, 3anoweHHon b naMBTH KOMnbtoTepa. KpoMe 
Toro, 6nOK np0M3B0pHT nOCTOqHHblH KOHTponb pa60T0Cn0C06H0CTM CMCTeMbi. 

nocKonbKy b aKKyMynnropHOM y3ne ronnHso Haxopnroq npn nocrosHHOM m bmcokom paBne- 
HMM, 3T0 paeT B03M0«H0CTb BnpbiCKa HeSonbUIMX H TOHHO OTMepeHHbIX nOpUHH ronnHBa. no- 
nBHnacb B03M0>KH0CTb BnpbiCKa npepBapHTenbHOM noppHH ronnHBa nepep ochobhoh. mto paeT 
B03M0>HH0CTb 3HaHHTenbH0 ynysujHTb npouecc cropaHHH. 


YCTPOMCTBO KOMnOHEHTOB CMCTEMbl COMMON RAIL 

B KasecTBe nopKaHneawipero nacoca ncnonbayiOTcq aneKrpHsecKHe Hacocu, KOTopbie Moryr ycraHaB- 
nHsaTbcn k 3 k bhvtph oana. Ta« h b TpySonpoeope M e>«py 63kom h 0HnbTpoM. KoHCTpyKpMfl t3khx Haco- 
cob CX0PH3 c aneKTOHHecKHMH 6eH30HacocaMH, Koropbie npHMeHKioT B CHCTeMax BnpbiCKa. Hpn oTKnio- 
seHHH nHTaHHR sneKTpopBHraTenq Hacoca ran/inso nepemaeT nocTynaTb k pBHraTenw h oh rnoxHeT. 

TonnHBonopK3HHB3iomHH Hacoc o6bepHHseT B ce6e aneKTpopBHraTenb h ponHKOBbin Hacoc. 
TonnnBo npoTenaeT nepes sneHTpopanraTenb h oxna>KpaeT era. Hacocbi. pacnonoweHHbie BHyrpH 
63Ka, nynme oxna>KpaK3Tcq h. nan npaenno. HMeioT Menbuine paaMepbi. Ha Bbixope h 3 nacoca 
Heo6x£w1Mbl * oeecneneHHq CTenannH ronnHBa m 3 TpyGonpoao- 
pa oopaTHo b 6aK. B cncTewe Moryr HcnonbaoeaTbcn h ppyrne ronnHBonopKaHHBaKJtpHe nacocbi. 
HanpHMep mecTepeiiHbie. 

B “ COKOr ° flaB/,eH " fl 3T0 " CMCTeMbl Pacnonaraeron b nopnanoTHOM npocrpancTse ae- 

L™ IMM ° B T ° M >Ke MCCTe ' rfle M THBfl - Hacoc C03 «aer Bbiconoe paanenne, Heo6xopH- 
Moe pns BnpbiCKa ronnHBa Ha Bcex pewHMax paOorbi pn3en«. 
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Phc. 2.96 Cxeiua ycTpowcTsa THBfl: a — npoao/ibHbiM pa3pe3:1 — Ban npMBOfla; 2 — 3KcyeH 
TpuKOBbm KynaHOKi 3 — nnyHwep co BTy/wofi; 4 — KaMepa Haa nnyamepoM; 5 — snycKHOM wia 
nan; 6 — aneKTpoMarHMTHbiM K/ianaH otk/hombhhb nnyHwepHoii cbkumm; 7 — BbinycKHOM wianaH; 
8 — ynnoTHeHne; 9 — uiryuep Marncipann, Beflymen k awKyMynmopy Bbiccworo flaeneHMs; 10 — K/ia- 
nan perynwpoBaHMB aaBneHMB; 11 — mapuKOBbiti wianaH; 12 — MamcTpa/ib o6paTMoro c/iMsa 
TonnMBa; 13 — Marwcipanb noflaMM rorviMBa k THBfl; 14 — 3amwTHbiM Knanaw c xtpoccenbHbiM oi 
BepcTMeM; 15 — nepenycKHOM KaHan HM3Koro AaBneHnn. 6 — nonepesHbiH pa3pe3: 1 — Ban npw- 
Boaa; 2 — SKCueHTpuKOBbiM KynasoK; 3 — nnywwep c Biy/wom 4 — anycKHOM H/tanan; 5 — Bbt- 
nycKHOM Hnanan; 6 — nonasa tonnuBa 
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Puc. 2.97. AKKyMynHTopHbiM y3en CMCTeMbi 
Common Rail 



Pnc. 2.98. KnanaH KOHiponn aaB/ieHHn 



Pmc. 2.99. <t>opcyHKM CMCTeMbi Common Rail «M3enn BMW 


Hacoc BbicoKoro flaBnennn (pnc. 2.96) hpmboahtch b aeiicTBne ot KoneHHaToro aana flBura- 
nocpeflCTBOM 3y6HaT0M. pennon ham peMenHon nepe/iaMM, Hacoc CMaabiBaeTcn n oxnawAa- 
eTcn caMMM ronnuBOM. Ha Bxofle b Hacoc ycTanoB/ieH npeAOxpaHme/ibHbm KnanaH, He Aonycna- 
KJiAHM naAeHMfl AaBneHun b CMCTeMe. 

Ipn nnyHwepa npMBOA«TC« b AencrBMe 3KcpeHTpMK0M, ycTaHOB/ieHHbiM Ha sane Hacoca. Rpn 
ABHweHHM nnyHwepa bhh3 noA aghctbhgm npywnHbi oiKpbiBaeicn KnanaH m Tonnueo 3anonHner 
npocrpaHciBO naA nnyHwepoM. Ilpn xoab nnyHwepa Bsepx KnanaH 3aKpbiBaercn h TonnHBO cwn- 
Maeicn n/iynwepoM. 

AKKyMy/inropHbiH y3e/i (pnc. 2.97) ABnaeTCfl o6iahm Ann Bcex winnHApoB ABuraTenn. ripuMeHe- 
HHe aKKyMynuTopHoro yana coorBeicTByiomero oOteMa CHHwaeT nynbcapnn AaaneHHn Tonnnaa. 
flrm roro HTo6bi MaKCHMa/ibHO CHM3Hib nynbcapHn AaB/ienun, oGbeM paMnbi AO/iweH Cbitb nan mow 
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Pmc. 2.100. Typ6oaH3e/ib Renault o6i>eMOM 1,9 n c chctcmoh Common Rail 6bin BbinymeH 
b 2000 r. TonnHBHan «peMxa»(o6o3HaseHa me/iTbiM) ycTaHOBneHa napannenbHO pacnpene- 
/iMTe/ibHOMy sany 


ho 6o/ibiunM, xoTn. c flpyroii cropoHbi. 3to MOweT npHBecTH k 3aflepwKe npH aano/iHeHHH aroro y3- 
na totiambom. a CAeAosaTenbHO, k 3aaepmKe nycna ABnrare/iB. B cba3m c stmm KOHCTpytcropaM npx- 
xoamtca math na onpeAeneHHbiM KOMnpoMMec. H3roTaBAMBaeTcn y3e/i M3 BbicoKonpoHHOM CTaAM. 

KoHTponbHbiM Knanan AaBneHMH (pmc. 2.98) ynpaBAaerca KOMnbiOTepOM. bxoasiamm b 6aok ynpaa- 
neHMfi, m noAAepwMBaeT nocToaHHoe AaeneHkie b aHKyMy/ifliopnoM y3/ie. npMMeHaioTCA as a BapwanTa 
VCTaHOBKM wianaHa: Ha Hacoce Bbiconoro AaBAeHMa mam HenocpeAcraeHHO Ha aKKyMynmopHOM y3ne. 

CeAno Knanana 3aKpbiTo ojapMHOM. Ha KoropbiM c oahom cropoHbi bo3A6mctbvgt AaBnemie To¬ 
nnMBa, a c APyrofi — cyMMapnaa cnna ot npywMHbi cepAeHHMKa H/ianana m aneKTpoMarHMTa. 
OAeKTpoMarHMT ynpaBnaeTca nepeMeHHbiM tokom ot 6no«a ynpaBneHMB. npn yBenMaeHMM Aasne- 
hma Ton/iMBa CBepx 3aAaHH0ii BenMHMHbi KAanaH oTKpwBaeTca m ron/iMBO c6pacbiBaeTca b camb- 
Hyio MarMCTpaAb, yMeHbtxiaa AaBAeHMe b aKKyMynaTopHOM v3Ae. 

Ha ocHoee cwmana ot AaTHMKa AaBAeHMa 3BY onpeAenaeT AaBneHMe b aKKyMynaTopHOM yane. 

B 0opcyHKax ABMraTena mmciotca 3AeKTpoMarHMTbi. KOTopbie ynpaenaiOT pa60T0 M 3tmx <J>op- 
cyHOK, nonysaa SAeiupMaecKMe CMTHaAbi ot 36y (pmc. 2.99). 

PacnbiAMTeAb (JjopcyHKM 3aHpbiT arnoa. KOTopaa npMWMMaeTca k ceAAy pacnbiAMTeAa aa cseT co 
BMecTHoro ABMCTBMa ycMAMa chotma npymMHbi m chaw AaBAeHMa TonnMBa. 3.neKTpoMarHMTHbiM xna 
nan cny>«MT TOAbKO Ana ynpaBAeHMa AaeneHMeM TonnMBa. m npM noAase anetapMsecKoro tok3 
Ha ero o6MotKy yMenbwaeT CMAy AaBAeHMa. npenaTCTBywmyio ooahatmio mtaw iJ)opcyHKM m Hasany 
npouecca anpbicMa. npM oTKAiOMeHMM SAeKTpoMarHMra diopcyHKa aaKpwBaeTca m enpbiCK TonnMBa 
npeKpamaetca. Topambo. npocaHMBatomeeca m3 (|>opcyHKM. nonaAaer b cAMBHyio MarMCTpanb. 
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B nocneflHee BpeMa ece Gonbtuee npuMeHenne Ha rpy3oabix aBToMofiHnax h aBTofiycax Haxo- 
flMT CMcreMa noflBHH TonnuBa HEUT (Hydraulically Actuated Unit Ignition) — sneiTTpoHHaa ruapa- 
enMMccMan cncTeMa BnpwcKa. OcHOBHbiM y3/ioM CMCTOMbi HEUT HBaaetca Hacoc-<t>opcyH«a: 
xynaMKOBWH Ban npneoaa ncno/iHHte/ibHbix Mexann3M0B nacoc-cfcopcyHOK 3Aecb 3aMeHen rnapo- 
npMBoaoM Macno noaaercn b Hacoc-4>opcyHKy no cneunaabHOH MarncTpaan H3 CHCTBMbi cMa3- 
km ABnraTeaa noa AasneHneM owoao 25 MITa. flonaaan a Hacoc-<|>opcyHKy, Macao B03AencTByeT 
Ha cooTBercTByioiuMM MacaaHbm naynwep, nepeMemaiomHH TonansHbiH naynwep. 3tot nayHwep 
M3-3a CBoero MeHbwero auaMeTpa co3aaei BbicoKoe aasneHne anpucKa (cewuie 160 MTIa), hto 
aaeT sosMowMocTb Ao6HTbca ay'iwero pacnbiaeHHH Tonanea h onTHMH3aL(HH ero CMeujHBaHHB 
c BoaayxoM. B OTanHHe ot APyrnx cwcrreM AaeaeHHe b CHCTeMe HEUT aScoaioTHO He 33 bhcht ot na- 
croTbi BpaiyeHMA aanraTeafl m o6ecnenHBaeT noaasy TonanBa b KaMepy cropaHHfi b HywHbiii mo- 
MeHT BpeMeHM m b ontHMaabHOM KoaMHecTBe. 


§15 

CMCTEMA flMTAHMfl TA30BblM TOfUlMBOM 


flBHraTeaw ra3ofiaaaoHHbix aBTOMo6naeH Moryr pa6oTaTb Ha pa3AHMHbix npnpoAHbix h npoMbiw- 
nenHbix ra3ax, KOTopbie Moryr HaxoanTbca Kaw b cwaTOM, Taw h b cwnweHHOM BHae b cnepnaab- 
Hbix 6aaaonax. 

B OCHOBHOM a nasecTBe TaKoro ra3a ncnoab3yeicn MeTaH. B 6aaaoHax cwaTbin ra3 HaxoaHT- 
cn noa aaBaeHHeM noptiAKa 20 MTIa. 

CmHweHHbiu ra3 — sto, naw npaBHao, CMecb nponana h 6yTana, HaxoAHTcn b whakom 
coctobhhh B 6aanone npn 6oaee hm3kom aaBaennu nopaaKa 1.6-2 MITa. CwnweHHbiM ra3 
B Saaaone He AoaweH 3aHHMan> secb o6beM, sacTb ra3a AoawHa naxoanTbCH b ra3oo6pa3HOM 
coctobhmm, sTo6bi ne npoH3oaiao pa3pyuieHHfi SaaaoHa npn yeeaHseHMM o6beMa whakocth 
B caeacTBHe HarpeBa. 

no cpaBHeHmo c whakmm He^TBHbiM TonanBOM ra3 o6aaaaeT HeKoropbiMH npenMymecTBaMH 
npM ncnoab30BaHnn ero b KanecTBe TonanBa aan flBC. Bo-nepBbix, ra3 Aeiuesae whakoto Tonan- 
ea. Bo-Bropbix, oh ayswe CMeuiHBaeTcn c B03ayxoM. o6pa3ya oaHopoaHyio roptonyio CMecb, 
m o6ecnesnBaeT 6oaee noaHoe cropaHue, noaTOMy b OTpa6oTaBianx ra3ax ra3o6aaaoHHbix aBTO- 
Mo6Maeii coAepwHTes MeHbwe apeaHbix eemecTB. KpoMe Toro, ra3 b oTansne ot 6eH3HHa He pa3- 
wnwaei MoropHoe Macao, a 3T0 rapaHTnpyeT yMeHbiaeHHe n3Hoca aeTaaeii aBHrareaa. Ahthabto- 
HauMOHHaa croiiKOCTb raaa Bbiiae. neM 6eH3HHa. B to we speMB CMecb ra3a c B03ayxoM MMeeT 
Menbuiyio TenaoTy cropaHHfi h CTaHaapTHbm ABnraTeab npn pa6oTe Ha raae 6yaeT MMeTb MeHb- 
ujyio MonHocTb, neM tot we ABnraTeab npn pa60Te Ha whakom ronauBe. HecMOTpa Ha HeKOTopwe 
HeaociaTKM. ra3o6aaaoHHbie aBTOMo6HAH noaynaioT Bee Soabiuee pacnpocTpaHeHne a Mupe, 

riepea TeM Ka« noaaTb ra3 b KaMepy cropaHna, HywHO cHH3HTb ero AaBaenne, flaa aero hc- 
noab3yioT cneunaabHbie peflywropbi. CwnweHHbiM ra3 npe/jaapHTeabno nepeBOflMTca b ra3oo6- 
P63noe cocTOHHMe c noMoiubio McnapHTeaa — cneunaabHoro TenaooSMeHHHHa. noflKaioHeHHoro 
k CHCTeMe oxaaw^eHHfl ABHrarena. 

Bee oonbwe H3secTHbix npoH3BOAHTeaen aBroMoenaen cepniiHo BbinycKaioT MOAeaH, npeA- 
Ha3HaseHHbie Ana 3KcnnyaTauHH na Aeyx bhabx ronanea — whakom h ra3006pa3H0M (Volvo. 
BMW. FIAT Rover h AP-)- Ha 3 thx aBTOMo6naax napaaaeabHO ycTaHaBanBaiOTca ABe cncTeMbi nn- 
Tanna - Aaa whahoto TonanBa h Aaa ra3a (pnc. 2.101). BoAMTeab MOweT c noMOiAbio KOHTpoab 
Horo ycTpoHCTsa nepeamosaTb pafioTy ABHrateaa na tot nan Apyron bha Tonansa h onpeAeaaTb 
ocraraK aio6oro TonanBa c noMombio HOHTpoabHbix npnPopoB. 


110 





Pmc. 2-101. A 8 T 0 M 06 Mnb BMW 316 g Mower 
pa6oTaTb na 6eH3HHe m okhwchhom ra3e 



Pmc. 2.102. EMKocTb flaa ra3a npon3EOflCT- 
Ba KOMnaHMM Ford Motors 


Heo6xoflHMO pa3MemaTb ra30Bbie 6aanoHbi b 6e3onacHOM Mecre. ara6bi ohm He 6bi/iM noBpe- 
mfleHbi b cayaae aBapMM. MHoraa 6aaaoHbi ycTaHaBaMBaiOT b 6ara«HOM OTfleaeHMM aerKOBbix aB- 
TOMo6nneM, ho pacno/iaraiOT mx npn ptom Haw mowho aanbtiie ot 3aflHeM aacTM aBTOMo6Maa. 
Horopas MoweT noaBeprHyrbca yaapy npn bbbpmm. Ha rpy30Bbix aBTOMo6Maax OaaaoHbi ana cwa- 
roro ra3a o6whho pa3MemaioT Meway paMOii m rpy30B0M n/ianfopMOM. V aBToOycoB SaaaoHbi mo- 
ryT pacnoaaraTbca Ha Kpbiuje. HeKOTopbie npoM3BoaMTenM MaroTaeaMBaiOT cmkoctm ana ra3oso- 
ro ronnMBa m 3 KOMno3MTHbix MaTepMa/ioB cneuna/ibHOM (JropMbi ana ayawero Mcnonb30BanMa 
o6beMa 6arawHMHa (pmc. 2.102). 


§16 


HAflflYB flBC 


OaHMM m 3 cnoco6oB noBbiujeHMH moiuhoctm aBMraiena BHyrpeHHero cropaHMa aBnaeTca yBenM- 
neHMe KonMMecTBa nocrynaioiaero b MMnMHapw B03ayxa. noaaaa b aBMraienb B03ayxa npM nono- 
>KMTeabHOM aaBneHMM Ha3biBaeica HaaayBOM. B Hacroamee speMa 3apy6e>KHbiMM <J)MpMaMM npo- 
M3BoaMTca ot 50 ao 90 % aBMraTeneM c HaaayBOM ot o6iaero o6b6Ma BbinycnaeMbix aBHraTenen. 

B flBC npMMeHHioT MexaHMsecKMM HaaayB. noraa B03ayx 3aKaaMBaeTca cneuManbHbiM Ha- 
COCOM (KOMnpeCCOpOM), MMeiOmMM MexaHMMeCKMM npMBOa. M TYP 60 HaaayB. npM KOTOpOM 
KOMnpeccop npMBoaMTca b aencTBMe rypSMHOM 6naroaapa 3HeprMM OTpafioTaBWMX ra30B. Typ6o- 
KOMnpeccopbi nonyanaM HaM6oabiiiee pacnpocrpaHeHMe. 

B Typ6oKOMnpeccope Mcnoab3yioTca ueHTpoSewHbie Hacocbi. noaaeMCTBMeM ueHTpoSewHbix 
CMa, Bbi3B8HHbix BpameHMeM Koneca cnonaTKaMM, B03ayx OT6pacbiBaeTca k nepM0epMM noneca, 
a b ero peHTpe co3aaeTca pa3pea<eHMe. are o6ecneHMBaeT scacbiBaHMe B03ayxa (pmc. 2.103). 
flaa 3<i><t>eKTMBHOM pafioTbi ryp6oKOMnpeccopa aacTOTa BpaujeHMa Koneca HOMnpeccopa aoawHa 
6biTb oneHb BbicoKOM He weHee 50-100 twc. mmh -1 . 

npM pa6oTe flBC m 3 BbinycKHoro TpySonpoBoaa noa aaBaeHMeM Bbi6pacbiBai0TCH npoayKTbi 
cropaHMa. KOTopbie MMeioT Bbiconyio TeinnepaTypy. floTOK ra30B npMBoaMT bo spameHMe woaeco 
Typ6MHbi, KOTopoe nepeaaeTca 3anpenaeHH0My Ha o6meM sane Koaecy HOMnpeccopa. 

flaa aocTMweHMa 4>a3bi Haaayaa. t. e. MOMeHTa, noraa aaBneHMe B03ayxa Ha BnycKe npeBwcMr 
aTMocrtrepHoe. Heo6xoaMMo. HTo6bi 6waa aocTMTHyra onpeaenenHaa aacTOTa apaiaeHMa Typ6MHbi 
(He MeHee 60 000 mmh -1 ). Dpm Manbix o6opoTax aBMraTeaa ryp6onoMnpeccop pa6oTaeT b ae«ryp- 
hom pewMMe (aacTOTa 5 000-10 000 mmh -1 ). Heo6xoaMMo yaMTWBaTb, hto Hannane rypGMHbi 
b BbinycKHOM TpaKTe co3aaeT conpoTMBaeHMe Bbixoay 0 Tpa 60 TaBuiMX ra30B. 


Ill 













Pmc. 2.103. CxeMa pa6oTbi Typ6oKOMnpec- 
copa 


CymecTeyeT pse npo6aeMbi, c.Bfl33HHbie 
c Ha/uiyaoM ABMrareneft. flepsaa 3aKmosaeTC9 
b tom, hto aas/ieHMe HaaqyBa yBe/uiMMBaeT 
CTeneHb cwaTMB ABnraTen« m yBeanHMBaeT 
CKnoHHOcib ABMrareafi h aeTOHaunM. BTopaa 
npoSneMa cBH3aHa c tbm, hto hsm 6onbine na- 
CTOTa BpameHMn noaeHH3Toro Baaa. TeM 6oab- 
uje o6pa3yeTCH 0Tpa60T3Bwnx ra30B m TeM 
SbicTpee BpaiuaeTCH KOMnpeccop, yBenHHuean 
KO/innecTBO B03flyxa, nocTynaiomero b umtimh- 
flPbl. 3TO npUBOflMT K yBeAHHeHMIO MOIUHOCTM 
ABuraTe/ifi m OAHOBpeMenHOMy yBeaMHeHHio 
KonunecTBa OTpa6oTaBUJHX ra30B c nocaeAyio- 
OtMM POCTOM HHCna 06OPOTOB Typ6nHbl. Ec/IM 
He npeaycMOTpeTb cnepi-taAbHbix Mep. stot 
npopecc npuBeaeT k pa3pyweHwo aeTaneii 
ABHraTens nan TypPoKOMnpeccopa. 


nPOMEJKYTOHHOE 0X/1A>KAEHME B03flYXA 



Phc. 2.104. Typ6oKOMnpeccop c npoMewy- 
TOHHbiM oxaa>KAeHMeM 


PaflnaTop 


H3BecTH0. hto cwaTHe B03pyxa npUBOflMT k no- 
BbiujeHHK) ero TeMnepaTypbi. B coBpeMeHHbix 
HaaflyBHbix ABHraTeanx nacro npMMeHSioT npo- 
MewyroHHoe oxaa>«AeHMe nocTynaiomero ot 
TypGoKOMnpeccopa B03flyxa lpnc. 2.104). 
C 3tom peabio B03flyx, cwaTbrn b Typ60K0M- 
npeccope, nocTynaeT b cnepMaabHbm Tenao- 
OSMeHHMK, b kotopom B03flyx oxaaa<AaeTCfl AO 
TeMnepaTypbi 50-60 °C. Oxaa>weHne B03Ay- 
xa paeT B03M0*<H0CTb yaynujHTb HanoaHeHne 
unnnHflpoB 3a cneT yeeaHHeHHH naoTHOCTM 
B03flyxa H CHH3UTb BepOHTHOCTb B03HMKH0BeHMS 
fleTOHauHvi. OxnaxvieHMe B03Ayxa noBbiiuaeT 

MomHOCTb ABHraTeaH c HaAAyBOM npHMepHo 
Ha 20 % npw oflHOBpeMeHHOM yayHweHMM ron- 
AHBHOM 3KOHOMHHHOCTM. 


PEry/lMPOBAHME flAB/lEHMP HAAflYBA 


npMHUMn peryanpoBaHMfi 3aKaiOHaeTCB b orpaHHneHMH nacTOTbi BpameHns? Typ6oKOMnpeccopa 
nocae AOCTMweHHH Heo6xoAMMoro aaBaenvifl HapAyea. C stom peabio ncnoab3yeTCB cnemiaabHbiM 
nepenycHHOH KaanaH. KoropbiM orpaHHHHBaeT KoanHecTBO OTpa6oTaBiunx ra30B. npoxoAsmux ne- 
pe3 Typ6nHy (pno. 2.105). 

B CMCTeMe Bbinycua nepea Typ6nH0M MMeeTca o6boahom (OannacHbiii) naHaa. Koropbin AaeT 
B03M0WH0CTb OTpa6oTaBiiiMM ra3aM MHHOBaTb Typ6nHy. 3 tot KaHaa OTKpbisaeTCfl nepenycK- 
HbiM KaananoM. MyBCTBHTeabHbiM aaeMeHTOM naanana aBaaeTCB nopnpywHHeHHafl MeMfipaHa, 
Ha KOTOpyio B03ABHCTByioT ABe npoTMBonoaowHO nanpaBaeHHbie chaw: cnaa cwaTwH npywHHbi 
m ABBaeHHe B03Ayxa nocae Typ6oKOMnpeccopa. flpn aocthwchhm 3aABHMoro AaBaeHHn HaAAy- 
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sa Mewfipawa nporM6aeTcn, oMHMan npymM' 
Hy. a coeflMHeHHbiii c MewGpaHOM KnanaH ot 
KpwBaeT oSboahoh KBHan. flaBnenae HaflpyBa 
mowho OTperynaposaTb npe«BapnrenbHbiM 
cwaineM npywMHbi, 

B coBpeMeHHbix flBMraiennx c TypOoHaA- 
AyBOM (pac. 2 . 106 ) MaKCMMaAbHoe AaB/ie- 
Hue HaflAysa pery/inpyeTcn CMCTeMoPi ynpaB- 
neHna ABuraie/ieM. KoMnbKnep nonyMaeT 
CMraa/i ot AaTHMKa a 6 co/iioTHoro AaB/ieHna, 
cpaBHMBaeT ero c Be/iMHMHoP) HOMMna/ibHo- 
ro 3H3HeHM5i flaB^eHMB, coAepwaiAMMca 
b naMHTM, a ynpaB/iaeT 3 AeKTpoMamMTHbiM 
nepenycKHbiM wianaHOM. Pa 6 oia a/ietupo- 
MarHMTHoro Knanaaa KoppeKTMpyeTCfl b 3 a- 
BMCMMOCTM OT CKOpOCTHOTO M Harpy 30 HH 0 r 0 
pewnMOB ABHraie/ia. 



Pmc. 2 . 105 . PeryjiHpoBaHHe HaAflysa: 1 — ko- 

fieco KOMnpeccopa; 2 — noAuiunHUKw poTopa; 
3 — Ko/ieco Typ 6 viHbi: 4 — nepenycKHOM unanaH 



Pmc. 2.106. Typ6oKOMnpeccop Garret: 1 - nonaTKM Typ6MHw; 2 - KOpnyc TypfiMHbi; 3 Ten- 
no&an aaiAMTa: 4 - Kopnyc noAuiMnHMKOB; 5 - ynop; 6 - aamMinaa nnaciMHa: 7 - Kopnyc hom- 
npeccopa; 8 - AMttpop; 9 - wianaH; 10 - Hacoc nownpeccopa; 11 - yn/ioraeHMe: 12 - ncw- 


BbixJionHbie ra3bi 

BbixoA Macna 


lumiihmk; 13 — aiynxa noAuiMnHMKa; 14 — 3ac/ioHxa 
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OneHb BawHbiw Bonpoc — Bw6op npa 
BH/ibHoro pa3Mepa Typ6MMbi aan KOHKpeTHo- 
ro flBMraTenH. B nepBbix asnraTeanx c Typ6o- 
HaaayBOM aa« aerKOBbix aBTOMo6naeM 
1970-x rr. ncno/ib30Banncb rcrroBbie kohct- 
pyKLinM. pa3pa6oTaHHbie, KaK npasuno, aast 
aM3eneii 6oabwnx rpy30Bbix aBT0M06naeii. 
TaKMe ycTpoMCTBa aaBaan xopownii pe- 
3yabTaT a^n yBe/inneHMa MaKCHMaabHOM 
MOIUHOCTM, HO 6biaM He30CpeKTHBHblMH AW 
nonyneHHH 6oabiaoro Kpyifliaero MOMeHTa 
b cpeaHeM anana30He nacTOT BpaiaeHMB 
aBHraTe/in, t. e. aas noayneHMfl aocTaTOHHOM 
npneMMCT0CTii aBTOMo6nna. Boabiiine Typ- 
6hhw Tpe6oBa/iM HeKOToporo BpeMenn 
Ha “pacnpyTKy... Koraa npn He6o/ibiunx na- 
rpy3Kax oTupbiBa/iacb apocceabHan 3acaoH- 
na, hto npnBoanao k 3aaep>«Ke HapacTaHnn 
aaBaeHMa Haaaysa. 3tot 30(J)eKT noayHkia 
H33B3HHe TypSOBMbl. 

BoabiaHHCTBO coBpeMeHHbix rypSoKOM- 
npeccopos aerKOBbix aBTOMo6naeH hmbiot 
H e6onbiune pa3Mepbi m BbicoKyio nacToiy 
BpaiaeHHH. 

flan Toro HTo6bi yBeansHTb anana30H Mac- 
tot BpameHMB aBuraienn, npn Koropbix 
Typ6oHaaaya oSecneHMBaeT noBbiweHvie aa- 
BaeHHn, npHMenaioTCfl no asa Typ6oKOM- 
npeccopa Ha oanow aBHrareae. Oann Typ6o- 
KOMnpeccop pa6oiaeT npn hh3khx o6opoiax, 
a BTopon npn BbicoKnx. B nocaeaHHx noKoae- 
HHflx HaaayBHbix aBuraieaen cra/m npnMe- 
HflTbcn Typ6oKOMnpeccopbi c nepeMeHHOM 
reoMeTpneH <pnc. 2.107), KOTopwe coxpaHa- 
K)T Bbiconyio CKopodb ra30B npn Maabix 
Harpy3«ax. Taw mto Typ6nHa aceraa BpaiyaeTCfl c HywHOH CKopocTbio. B t3khx Typ6oKOMnpecco- 
pax noTOK HanpaBaaeMbix Ha Typ6nHy raaoB ynpaBaneicn c noMoiabto cneunaabHbix noBOpann- 
Batoiunxcn 3acaonoK. OaHOBpeMeHHbiii noBopoT 3acaoHOK npon3BoanTcn c noMoiybio lutok3 
BaKyyMHovi KSMepbi. Pa3pe>t<eHMe b KaMepe peryanpyeTcn 3aenTpoMarHMTHbiM KnanaHOM 
no CHrnaay KOMnbiOTepa. 

KoMnaHHn DaimlerChrysler, Koropan Ha cbomx aBTOMo6naax Mercedes b reseHne npoaoawn 
reabHoro apeMeHH npHMeHaaa MexaHnnecKHM naaayB, ceftnac ncnoabayeT iyp6oKOMnpeccop 
c H3MeHfleMOH reoMeTpneH, b kotopom noBopoT 3acaoHOK ocyiaecTBasteTCfl c noMOiabio aaentpo- 
aBHraiean (pnc_ 2.108). 

npn pa6oTe CHCTeMbi rypdoHaaayBa nponcxoanT cnabHbiM HarpeB ryp6nHbi. a KOMnpeccop ocia- 
eTcn cpaBHHieabHO xoaoanbiM. Osenb BawHbiM yaaoM, onpeaeamoiauM aoaroeeHHocTb Typ6oKOM- 
npeccopa, ae/merca y3ea noAWMnHMKOB Baaa. 06whho Macao aan CMa3nn noawnnHHKOB noAaercfl 
noa aaeaenMeM m 3 cucreMbi CMa3Kn flBHrareas. Mnoraa aan noBbiiueHHfi pa6orocnoco6HocTn Maaay- 
Ba npHMeHHtoT oxaaHiaenne Kopnyca Typ6nHbi wnaKOCTbio H3 CHCTeMbi oxaawaeHkm aenraieas. l"loc- 
ae npoaoa«MTenbHoroaBMweHM» Ha bmcokom ckopoctm aBT 0 M 06 nnfl c Typ6oHaaayaoM rypOHHa mo- 



Phc. 2.107. CxeMa pa6oTbi Typ6oKOMnpec- 
copa c H3MeH«eMOH reoivieTpMeii 



Phc. 2.108. BHeuiHHH bha Typ6oKOMnpecco- 
pa c M3MeHneMOii reoMetpHeH 
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Pmc. 2.109. AM3enbHbm pBnraTe/ib c Typ6o- Pmc. 2.110. Typ6oKOMnayHflMbiM penraTe/ib 
HappyBOM Scania 

«eT pacKpyTMTbCfl po bwcokmx CKopocieii (cothm twcah oSopotob b MHHyry). noc/ie ocrraHOBKM pbm- 
raie/isi TypSoKOMnpeccop ocraHaB/iMBaeTCfl He cpa3y, a Mac/io ywe He nociynaeT k nopwMriHHKaM 
Hto6u ne npon30iu/io noBpe>«peHMa nopiuMnHMKOB, peKOMeHpyeTca nepep BbiwuoneHMeM pBMraie- 
ns part eMy B03M0WH0CTb HeKOTopoe BpeMfl nopaSoTaTb Ha xo/ioctom xopy. 

OneHb xopoiuo CMCTeMa TypGoHappyBa pa6oTaeT b pM3e/iBX. Oipa6oTaBiune ra3bi b pM3ejie xo- 
noflHee, neM b 6eH3HHOBbix pBMraienax, hto oOnersaeT pa 60 Ty Typ6oKOMnpeccopa. h, KpoMe to- 
ro. b pnae/ie He cyipecTByeT onacHOCTM BO3HMKH0BeHHfl peTOHayMM. noaraMy HecnyHaiiHO. hto 
T yp6oHaflAyB ycTanaB/iHBaeTCB noHTH Ha Bcex coBpeMeHHbix pM3enbHbix pBMraTenflx nerKOBwx 
aBTOMo6n/ieM (puc. 2.109). 

8 MHOrOUH/lMHflpOBbIX PBMTaTe/lflX C 60 /lbUJHM paSOHMM 06 beM 0 M HeKOTOpbIX rpySOBbIX 3BTO- 
Mo6nneii 0 Tpa 60 TaBiuHe ra3bi npoponwaioT o6napaTb 6o/ibLUOM sHeprueii, pawe nocne npoxow- 
AeHMH Typ6oKOMnpeccopa. 3iy SHeprvuo momho ncno/ib30Batb An» pa/ibHeMwero noBbiweHMB 
MomHOCTHbix xapaKTepwcTHK flBMraie/ifl. co3flaBan Taw H33biBaeMbie TypeoKOMnaynpHbie PBMra- 
TenH (puc. 2.110). B TawoM pBuraTene sacTb 3HeprMM 0 Tpa 60 TaBiunx ra30B ncnonb3yeicB abb 
pacKpyHHBaHHB pono/iHMTenbHOM Typ6nHbi, KOTopas nepe3 ruppaB/iMHecKyio MyiJjTy cBB3aHa c ko- 
neHnaTbiM BanoM. Tairaa KOHCTpyKUMS paeT B03M0>«H0CTb, yBe/iMHMTb kp/tbiahm momcht Ha sane 
AsuraTenB. 


MEXAHMHECKMM HAflAYB 


MexaHHHecHHH Happye noBBH/icB paHbiue Typ6oHappyB3. ho ao HacTOBinero BpeMeHM ociaercB 
aBbTepnaTHBOM Typ6oHappyBy. MacTOTa BpameHHB Hacoca-KOMnpeccopa pio6om MexaHnnecKOM 
cncTeMbi Happysa npaMO nponopunoHa/ibHa nacTOTe BpaipeHMB HO/ieHsaToro Ba/ia (nocno/ibKy 
npHBopmcfl ot Hero). rioaTOMy m kobhhcctbo B03pyxa npti HappyBe nponopynoHanbHO sacTOTe 
BpameHHB. ripn stom MCK/itonaioTCfl BbicoKMe TeMnepaiypbi h 3apep>KKM Happysa. C ppyron cto- 
poHbi, CHdeMbi MexaHHHecKoro HapAyea 33HMM3toT 6o/ibwe MecTa, Tpe6yi0T cneuna/ibHoro npn- 
Bopa (o6biHHO 3y6HaTbm peMeHb) m cn/ibHO ipyMBT. B KanecTse HacocoB b CMCTeMe MexaHnneCKO- 
ro Happyea Moryr Mcno/ib30BaTbCB pa3/iHHHbie ycTpOMCTaa. ho HanSo/ibwee pacnpoCTpaHenne 
nopyHH/iM HarHetaTenH Twna Rutslpnc. 2.111; 2.112). 
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Pmc. 2.111 CncTeMa MexaHMsecKoro Haa- 
ayBa c HarHeTaTe/ieM Tuna Ruts 



Pmc. 2.112. flBMraTeab c cmctcmom MexaHH- 
secKoro HaaayBa 


§17 

3A>KMrAHME B ABHfATEARX 


Pa6oracnoco6HocTb 6eH3MHOBoro flBMraTeaa 33 bmcmt He roabKO ot CBoeBpeMeHHOM noflawM 
b ero UMnMHflpbi T0n/iMBH0-B03flyiUH0M ropioHeM CMecM m nocaeayioinero yaaaeHMH npoayKTOB 
cropaHMB, ho m BOcn/iaMeneHMB b HywHbiM MOMenT ropiOHeii CMecM ot MCKpbi c noMombio CMCTe- 
Mbi 3awnraHMS. Hcnpa npocKaKMBaeT Mexyiy aaeKTpoaaMM CBeHM 3a>KMraHMB (pnc. 2.113). CBe- 
sa BBopasMBaeTCH b pe 3 b 6 oBoe oTBepcTMe. BbinoaHeHHoe b roaoBKe 6/ioKa. 

CBeHM 3awMraHnn 3a MHorne roflbi cBoero cymecTBOBaHMB npMHUMnMa/ibHo Maao M3MeHM- 
JiMCb, ho 3a cneT npMMeHeHMfl HOBeiiuiMx MaTepna/ioB m coepeMeHHbix TexHoaorMM cTa/in 6oaee 
HaaewHbiMM m ao/iroBesHbiMM. HewoTopbie CBeHM c naaTMHOBbiMM 3aeKTpoaaMM MoryT npocay- 
>KMTb flO 100 TbIC. KM npo6era aBT 0 M 06 Mafl. 

A™ Toro HTOGbl Meway 3aeKTp0flaMM CBeHM 33>KMraHMfl (PMC. 2.114) npOCKOHMJia MCKpa, 
Ha Hee Hy>KHo noflaib BbicoKoe HanpnweHMe (He MeHee 20 000 B). Ha aBTOMo6Masx, b KOTopbix mc- 
no/ibayioTCfl mctohhmkm 3/ieKTpMHecKoro TOKa c HanpnweHMeM 12 B, flan noayneHMsi BbicoKoro Ha- 
npsMenMR npMMeHBeTcn KaTyuma 3a>KMraHMfl — TpaHC(J)opMaTop caByMB o6MOTKaMM (nepBMHHOM 
M BTOPMHHOM). OT/IMHaiOlUMMMCB HMCAOM BMTKOB. 

KaTyujHa 3amMraHMB (pmc. 2.115) MMeeT BHyTpeHHMM cepaeHHMK. 8TopMHHaa o6motk3, mmckd- 
man Goabwee hmc/io bmtkob, HaMOTaHa BOKpyr cepaeHHMKa. Oamh ee KOHeu coeflMHeH c ueHT- 
pa/lbHblM BbIBOflOM KaTyuJKM, a BTOPOM — C HM3K0B0/1bTH0M KAeMMOM. (lepBMHHaB 06 M 0 TKa 
(c MeHbUJMM HMCAOM BMTKOB) H3M0T3H3 nOBepx BTOPMHHOM, M ee BbIBOflbl COeflMHeHbl C HM3KO- 
80AbTHblMM KAeMMdMM. 

Ha btopmhhom o6MOTKe KaryujKM 3awMraHMB Bbicowoe HanpnmeHMe B03HMKaeT noc/ie toto. 
Kan nepe3 nepBMHHy*o o6MOTKy npoiifleT MMnyabC rona hm3koto HanpnweHMB. 

MoMeHT onepeweHMq 3a«MraHMH aanneTCB BecbMa BamHbiM napaMeTpoM m aoaweH pery/iM- 
pOBaTbCB B COOTBeTCTBMM C M3MeHeHMAMM OGopOTOB M Harpy3KM flBMraTe/lB. Ha nepBblX aSTOMO- 
pMJibHbix ABMraTe/iflx onepeweHMe aawMraHMB peryaMpoBaaocb BpyHHyio, flan nero Ha npMGopHOM 
utMTKe aBTOMo6MAB pacnoaaraaacb cneuMaabHas) pyxonTKa. 3aTeM na CMeHy pyHHOMy peryavrro- 
py npMiuea pacrtpeaeaMTeab 3awMraHMs (pnc. 2.116). 
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Pmc. 2.113. CB6M3 aawHraHHn 6eH3MHOBoro 

ABHraTean: 1 — KOHTaKTHan rafwa; 2 — opeG- 
peime MsonnTopa (Gapbepbi Ann tokb yrt'HKM); 
3 - KOHTaKriibiii ciepwenb; 4 — xepaMMHecKMM 
M3oanTop; 5 - Meran/iMsecKHB Kopnyc; 6 — ro 
MonpoBOA«mnM cieK/iorepMeiMK; 7 - ynnonin 
TenbHoe Ko/ibpo; 8 - rennooTBOAnuian wanGa; 
9 newpa/ibHbiM aneKTpOA; 10 - Tennoaofl ko 
Hyc njomuopa; 11 — paOoHan KaMepa; 12 — 6o 
kobom aneinpofl -Macca»; h — mckpobom 3aaop 


Pmc 2.115. KoMcrpyKUMn xaiyuiKM aamara- 
mmb: 1 — KpbmiKa; 2 — KOMTaKmoe rueaflo: 
3 — bmht; 4 — BbiBOfl HM3Moro HanpnmeHMn; 
5 — ynaoTHMTe/ibHan npoK/iaflKa; 6 — Ko/tbue- 
bom MarHMTonpoBOA; 7 — nepBMHHaw oGmotkb; 
8 — BropM'inan oGMOTKa; 9 — ti >a P l l ,0 P° Bb, ‘' 1 
M3onnrop; 10 — wowyx Kaiyumn; 11 — ipanc 
iliopMaropHoe Mac/io: 12 — cepAenuMM; 
13 — KapiOHnan npowiaAMa; 14 — KonraKiHan 
fipywmia 

I'lOA HpbiujKOM pacnpeAeiiMtens, b koto- 
pyio BXOAMT OAMH BblCOKOBO/lbTHblM (lpOBOA 
ot KaryuiMM 3a)«MranMH m bwxoamt HecKOMbKO 
npoBOAOo no OAHOMy k mswaom caene 3a 
wMraiiMH, pacnonowoH ueurpoOewnbiM Me 
XHHM3M. B 3T0M MfXaMM:iM6 MMeeTCM ROB 
rpy3MKa, ypaBMOBewenubie npymMHaMM, mo 
ropbie pacxoAM'on npM BpameHMM uana pac 
npoAenMre/in m yae/iMSMBaioT yron onepe>Me 
hum aawMiaHMn npM yuenMMeHMM oOoporoB 
ABMraTenn nyieM noaopora onopnoM nnacin 
Mbi. na KOTopoft pacnonoweiiw MOHiaKTW 
npepbiBaierm cmciomw aawMruHMfl BAonon 




Pmc, 2,114. PaCona* nacib cueNM annuira- 
HHH C nnaiMHOUblMM 3/IOKTpOABMM 
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Pmc. 2.116. KoHCTpyKUMR AaTMMKa-pacnpeAe/iMTe/m 3awHraHMS): 1 — Kopnyc; 2 — rpy3MK 

aeHTpo6e«Horo pery/inropa, 3 — bmht Kpen/ieHMH noflWMnHMKa; 4 — BaKyyMHbiM pery/iarop; 
5 — npywMHa BaKyyMHoro pery/inropa; 6 — AMatfeparMa; 7 — unyuep; 8 — MarHMTonpoBOfl poTopa; 
9 — nocTOflHHbiM MarHMT; 10 — poiop; 11 — KpbiujKa; 12 — noMexonoaaBMTe/ibHbiM pe3ncT0p; 
13 — BbiBOAbi; 14 — ueHTpa/ibHbm KOHTaKT; 15 — SeryHOK; 16 — 4>M/ibu; 17 — bmht Kpen/ieHMA 
poTopa; 18 — o6MOTKa CTaTOpa; 19 — bmht KpennenMfl cTaropa; 20 — crarap; 21 — MarHMTO- 
npoBofl o6motkm crarapa; 22 — onopa crarapa; 23 — noflWMriHMK; 24 — npywMHa rpy3MKa; 
25 — ynopHbie waM6bi; 26 — BTynKa; 27 — Ba/iMK: 28 — n/iacTMna OKTan-KoppeKTopa; 29 — waii- 
6a; 30 — npyMMHHoe Ko/ibuo; 31 — ujtm4>t; 32 — My4>Ta npMBOfla 
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PmC. 2.117. CxeMa koht3kthom CMCTeMbi 3a- 
MMraHMo: G — mctomhmk anepruK (reHeparop 
nan aKnywynsTopHaR 6aiapes); Cl — kohach- 
caTop: 1 — npepbieaTenb; 2 — KaiywKa 3 awn- 
raHMs: 3 — pacnpeaemuenb 3 awnraHnn; 
4 — HCKpoBbie ceesn 



Phc. 2.118. BecKOHTaKTHan CHCteMa 33 >hm- 
raHMH Bosch 


HeHMe h 3TOMy ycTaHaB/iHBaeTcs BanyyMHbiH perynq-rop. KOTopbiii H3MeHqer momcht 3amnra- 
hmb b cootbbtctbhw c HarpyawoH (neM Bbiiue Harpy3Ka, TeM Hnwe aaB/ieHne bo BnycKHOM Tpy- 
6onposoAe). 

Taxaq KOHCTpyKunq npocymecTBOBa/ia aoBO/ibHO flo/iro. Co BpeMeHeM, MexaHnnecKyio 
KOHTaKTHyio CMCTeMy 3awHraHHq (phc. 2.117) 3aMeHM/iM Ha Ponee HaaewHyio. PecKOHTaKTHyio 
(pMC. 2.118). B 3toh CHOT6M6 pacnpeaenme/ib 3awnraHnq 3aMeH6H Ha aaTMHK-pacnpeaennTe<nb 



Phc. 2.119. MHflHBMayaabHaB KaTyuiHa 3a>KMraHMB: 1 — nesaTHaa rviaTa; 2 — 3aaa»mHM xa- 
CKaa; 3 — pnoa EFU; 4 — 3/ieMeHT btophhhoh o6motkh; 5 — npoBoa btopmxhoh oPmotkm:6 — xoh- 
Ta«THan Meia/inmecHan n/iacTHHa; 7 — ciepweHb Bbiconoro HanpsmeHHq; 8 — pa3beM nepanM- 
hoh uenw, 9 — npoaoa nepBHMHOH oPmotxm; 10 — l-o6pa3Hbii>t cepaexHMx (BHyrpeMHH*); 
11 — nocTOBHHbiH MarHMTi 12 — o-oPpa3Hbin cepaeHHMH (BHeiuHMHl; 13 — npywHna; 14 — ch- 
/lMKOHOBas n3onnpyiomaB oPonoxxa 
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m KPMMyiaiop. (QaT'tMM paonpeae/iMTenb BbiflaeT ynpaBantotune wvinynbCbi HM3Horo HanpnweHHn 
m pacnpepenweT MMnyflbCbt BbKxworo HanpnmeuMn no OTAeabHbiM ceeMaM aawnraHMn. Paficrra 
CecKOHTaKiHoro flarMkwa oCNOBBMa wa McnonbaoeaHMM 3<JxJ)eKTa Xoaaa. B stom cncrreMe euje cy- 
uiPCTBOBanM MexaMMMecKHepeianM. MOtopwe He o6ecneHWBann BwcoKOft HaflewHocrn 

B coBpeMeHHbix /iBnrare/wx MexaHMnecKMM pacnpepenure/ib ycTynna MecTo aaeKTpoHHbiM 
cwcreMaM. Ceiisac ero <J)yHKunio BbinoauntOT nan OTfle/ibHbie aaeKTpoHHbie MOAyan. nan. name. 
aaeKTpoHHbiii 6noK ynpaBaeHnn. KaryuiKM 3a«MraHMB MHAMBMAyaabHbie flan wawAoro 4nanHflpa, 
MHor,na pan napw mmomhapob (pnc. 2-119). 3to no3Boaner o6oMTMCb 6e3 BbicoKOBoabTHbix 
npoBOflOS. riosbiCHTb HanpnweHMe m yBeaMHMTb nanewHOCTb CMCTeMbi 3a«MiaHMn. noayMeHMe 
Ha>Kfloro HCKpoBoro pa3pnpa npoM3BOAMTcn no saeKTpoHHbiM cMrnaaaM c onenb bmcokoh 
TOMHOC tbio m 6e3 Mcnonb30BaHMB KaKMx-aH6o noflBMWHbix HacTen. Bo MHorux asHraTeanx nci<pa 
o6pa3yeTcs He ToabKo so speMfl Tawra cwaTMn (3 to 3HanHT, hto KawAan cBena reHepwpyei 
hckpobom pa3pdA KawAbiH pa3, Koraa noptueHb aoxoamt ao BMT). CoaepmaHHe Bpeanbix KOMno- 
HeHTOB a OTpa6otaBuiHX ra3ax npn stom HecnoabKO CHMwaeTcn . 


§18 


MCTOHHMKM 3/lEKTPMHECK0r0 TOKA 


CaMbie nepsbie 3BTOMo6MaM He HMean mctohhmkob aaetcrpHMecKoro tokb. flan noayseHMB ncupbi 
b CHCTewe 3amnraHHs Mcnoab30BaaM MameTo, Koropble He HywAaiOTcn bo BHewneM MCTOHHMKe 
3neprHH. B HasecTBe ocseTHTeabHbix npnSopoB Mcnoab30BaaHCb apeTHneHOBbie <t>OHapn. flsnra- 
Teab nycwaan BpyMHyto c noMoiAbio 33 boahom pyKOBTM. Co BpeMeHeM Ha asT 0 M 06 nan craan ycia- 
HaBaMBaTb aKKyMyasuopHbie SaTapen. Koropbie Hcnoab30saaMCb nan hctohhmkm 3aeKTpnwecKoro 
TOHa Aan ocBemehnn, nycKa ABHraiean c noMoiMbio CTapiepa, npuBopa CTewiooHMCTMTeaeii m Apy- 
rnx 3aeKTponoTpe6HTeaeH h. HaKOHey. Aan pa6oibi acex cncieM aBTOMoenan npn HepaOoTaio- 
meM ABHraieae nan npn Maaoii sacTOTe ero BpauieHHH. 

B KanecTBe aBTOMo6nabHbix aKKyMyamop- 
Hbix 6aiapeM b ochobhom npMMeHfliOTcn cbmh- 
MOBo-KwcaoTHbie aKKyMyaBTopHbie 6aiapen. 
coSpaHHbie M3 OTAeabHbix aHKyMyanropoB- 
CeKLlMM (PMC. 2.120). 

CBMHLiOBO-KHcaoTHbie aHKyMyaBTopHbie 
6aTapeH mweawe m He caMbie 3(J>c|>eKTMBHbie 
H3 cymecTByioiAHx Ha ceroAHHUJHMM Aenb. 
ho ohm OTHoCMTeabHO Aewesbi m cnocoSHw b Te- 
neHMe KopoTKoro BpeMeHM OTAaBaib toh b He- 
cKoabHO coTeH aMnep. HeoQxoAHMbiPt Aan 
riMTaHMB 3aeKTpMHecKoro CTapiepa. Cbmhuobo- 
KMcaoiHbiM aKKyMyaBTop coctomt m3 cbmhuo- 
bwx aaeKTpoAos, norpyweHHbix b eMKoeTb 
c pacTBopoM cepHOii KMcaoTbi oaeKipoan- 
tom). B pe3ynbTare B33MMOAeMCTBMH aaent- 
Poaob c 3aeKipoaMTOM Ha hmx B03HMK3eT 
pa3H0CTb noTenuHaaoB. OTAeabHbin 3KKyMy- 
amop MMeeT HanpnweHMe OKoao 2 B. flan to- 
Pmc. 2.120. AKKyMyjiHTopHan 6aiapen ro HT 06 bi noaysMTb HanpnmeHMe, Heo6xoAM 
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Puc. 2.121 fenepaTop nepeivteHHoro toks 


Moe fljifl nmaHHn aneRTpMHecROM ce™ aBT 0 M 06 Mnn, aRRyMynnTopbi coeARHRioT nocneaoBa- 
TenbHO h co6npaiOT b aRRyMynmopHyio 6aiapeio. HanpflweHne 6 optobom ceTM nernOBbix bbto- 
Mo6n/ieii cocTaBnneT 12 B. Ann nonyseHMti aroro HanpnweHun coeflUHflioT nocneflOBaTenbno 
LuecTb OTAenbHbix aRRyMynmopos. Ha HeROTopwx rpy30Bbix aBT 0 M 06 nnnx c AH3enbHbiM ABnra- 
Tenew b 6optobom aneRTpMnecROM ceTM ncnonb3yioT Hanpnwenne 24 B Ann nycwa AR3eneii 
Tpe6yeicn 6onee BbicOKoe HanpnweHne. KOTopoe Heo6xoflMMO Ann pa 60 Tbi 6onee moiahoto 
cTapiepa. Ha tbrhx aBT 0 M 06 nnnx ncnonb3ytOT ABe coeARHeHHbie nocneAOBaienbHO anKyMynn- 
TopHbie 6aTapen c HanpnweHMeM 12 B. 

ripn pa3pnAe anRyMynmopHOM 6aTapen nnoTHOCTb aneRTponma naAaer ripn 3apnA«e a«Ky- 
MynnTopHOii 6aiapen k ee BbiBOAaM noABOAHTcn anempnMecKHM tok. EaTapen 3apn«aeTcn. 
a nnoTHOCTb sneKTponnTa noBbiwaeTcn. 

Ann 3apnAKn aKKyMynnTopoB n nmaHtw Bcex noTpe6menefi TOKa npM ABMmeHMM noTpePosa- 
nucb reHeparopbi sneRTpnnecKoro Tona. CHanana npnMeHsnucb reHeparopbi nodonHHoro tok3, 
a nocne nonBneHun HaAewHbix nonynpoBOAHMROBbix BwnpnMMTeneii ohm 6binn sbiTecHeHU 6onee 
34>4ieKTMBHbiMM reHeparopaMM nepeMeHHoro TOKa (puc. 2.121), 

reHeparopbi nepeMeHHoro rona Momnee. ofiecneRMBaiOT BoaMomnocib 3ap«ARM aRRyMynffro- 
pa npH Manwx o6opoTax ABMraTena. ho Tpe6yeicn cnepManbHbiM BbinpnMMTenb. mto6w npeoopa- 
aoBarb nepeweHHbiH tor b nocronHHbiM. Ann noAAepmaHun nocronnHOM Benumb. nanpaMeHHn 
(npHMepHO 14 B) He3aBncnM0 ot oPoporoe ABuraTenn ncnonb3yiOTcn perynnTopbi HanpaweMMs. 
CoBpeMeHHbie aneRTpoHHbie perynnropbi hmciot He6onbinne pa3Mepbi M, Ran npaBwno. ycraHaB- 
nneaioTcn HenocpeACTBeHHO Ha reHepaiope. 

B aB! 0 M 06 nnnx ncnonb3yeicn oAHonpoBOAnan cxeMa 3neRTpoo6opyAOBaHns. BropbiM npoBo- 
aom (.Macca.) cnywHT MerannMRecHMM Ryaos aBTo M o6Mna. Ha oonbWMHCTBe aeroMoenneM c -Mac 
com- coeARHfleTcn oTpHuaTentHbiM nonioc mctohhmkob roRa. 
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no Mepe coBepuieitCTBOBaHMfl koh- 
CTpyt<uMM aBTOMo6nnn nonanneTcn Bee 
60 /ibiue noTpe6nre/ieM 3/ieKTpMnecKoro 
roKa. a TaKwe MHoro hobwx aneKTpoHHbix 
CMCTeM. CepBOnpMBOflOB C 3/ieKTpOflBHra- 
TennMK m t. a. Pa3pa6aTbiBa>OTCfl 3/ieKTpM 
HecKMe ycM/iMTe/iM py/ieBoro ynpaB/ieHMa, 
T0pM03Hbie MexaHM3Mbl C 3/ieKTponpMBO- 
flOM M flp. 

Moimhoctm npMMeHfleMbix ceroflHn reHe- 
paropoB nepeMeHHoro TOKa, nmatomux 
3neKTpoo6opyAOBaHne aBTOMo6nnt) Hanpw- 
weHneM 14 B, KOTopoe Tpe6yeTC« flna 
3apnflKM 12-BO/lbTOBblX aKKyMy/IBTOPHbIX 
6arapeM, CTaHOBUTcs HeaocTaTOMHO. no- 
Tpe6Hafl MOlMHOCTb MCTOHHMKa 3/ieKTpMHe- 
cKoro Tona Ha coBpeMeHHbtx aBTOMo6nnflx 
Aoxoamt ao 2 kBt. CyLuecTByioatMe reHeparo- 
pbi c TpyAOM cnpaB/iflioTCB c Boapocwen 
Harpy3K0M. KoMnaHMH BMW pa3pa6orana 
renepaTop c wmakocthwm oxnantAOHMeM, 
BKAtOHeHHbIM B CHCTBMy 0Xfl3H(A6HM8 ABMT3- 
Te/1B (PMC. 2.122). 

nepcneKTMBHbiti nyrb coctomt b tom, hto- 
6bi noAHHTb BbixoAHyio MomHOCTb renepaTopa 
nepeMeHHoro rowa kbk MMHMMyM ao 5 kBt 
Ha ceroAHBUJHMM AeHb flBnseTCB npaKTMsecKM peweHHbiM Bonpoc o nepexope Ha 3/iet<Tpoo6o- 
pyAOBaHMe aBTOMo6M)in c Hanpfl>«eHMeM 36 BMecro 12 B. a reHeparapbi nepeMeHHoro rona 6y- 
AyT pa 60 TaTb c HanpaweHMeM 42 BMecro 14 B. npaKTMHecKM 3 to MaKCMManbHO BbicoKoe Ha- 
np«meHMe. KOTopoe mowho Mcnonb30BaTb 6e3 Aono/iHMTe/ibHbix Mep 6e3onacHOCTM. 



Pmc. 2.122. TeHepaTop c mhakocthum oxnam- 
neHMeM 



Pmc. 2.123. Pa3pea ciapiepa 


122 







DepeBOfl 3/ieKTpwHecKMx cmctbm na 36 B 
rpe6yeT npMMeneHMa cnepManbHbix aKKyMyna- 
TopHbix GaTapeM 3 to CAenaTb He Taw TpyaHO, 
t. k. Bee 6arapen. BHe aaBMCHMOcm ot mx nanpa- 
weHMfl. coctobt M3 cooTBeTCTByioinero MMCna or- 
/jenbHbix aKKyMy/iBTOpoB. KpoMe roro, pa3pa6a- 
rbmaioTCfl 6onee a^^eKTMBHbie aKKyMyjimopbi 
m Garapen wa Ton/iMBHbix aneMemax (cm. rn. 8). 

CeiiHac nyc« flBnraTeneM npon3BOflnTCB c no- 
MombK) 3/ienTPMHecKMX cTapTepos (PMC. 2.123), 

KOtopbie Mcnonb3yiOT HanpaweHne 12 mam 24 B. 

OCHOBy T3KMX CTapTepOB C0CTa8/lfleT 3/ieKTpo- 
ABMraTeBb nocroaHHoro TOKa c 3neKTpoMar- 
HMTHblM AMCtaHUMOHHblM BKAtOHeHMeM. OHM 
muaioTcn ot aHKyMynaropHOM 6aTapen. Crap- 
rep npMBOflMT bo BpameHMe MaxoBMK ABuraie- 
na nepe3 3y6HaTyio nepeAasy. 

nepexoA k Gonee BbicoKOMy HanpnweHHio 
AaeT B03Mo>KH0CTb ncno/ib30BaTb crrapTepbi-re- 
HepaTopw (pmc. 2.124), BCTpoeHHbie b mbxobmk 
ABnraTena. C noMombio t3kmx ycrpoiiCTB He TonbKO nerKO npoBopannBaeTca KoneHHaTbiM Ban flBC npn 
nycwe. mto AaeT B03M0WH0CTb rnywnTb ABMraTenb npM KawAon ocTaHOBKe m nycwaTb ero npn TporaHbe. 
ho m Mcnonb30BaTb ero npn mht6hcmbhom pa3rone cosMecTHO c ochobhum ABMraTeneM (cm. rn. 8). 

Hcnonb30BaHMe HanpaweHna 36 B Tanwe BbiroAHO Ann aneKTponpoBOAKM. Bonee BbicoKoe Ha- 
npaweHne 03HaHaeT, mto Ta we caMaa MOUtHOCTb MoweT 6biTb nepeAaHa no 6onee tohkmm npoBOAaM. 
B 6onbuiMHCTBe coBpeMeHHbix aBTOMo6nnen aneKTponpoBOAKa crana OHeHb cnowHOii m Aoporon. 
K KawAOMy M3 MHoroHMcneHHbix aneKTpMMecKMx ycTpoMCTB aBTOMOfiMnn AonwHbi 6biTb noABeAeHbi 
Haw cnnoBbie, TaK m ynpaBnmoiune npoBOAa. nocneAHMe c noMombio BbiK/noHaTenen m pene 3aMbi- 
KatoT ham pa3MbiKaioT cooTBeTCTByioiAMe uenM. Hncno ynpaBnatomHX npoBOAHMKOB MoweT GbiTb 
OHeHb SonbuiMM. CeroAHa 6onbwMHCTBO npon3BOAMTeneM aBTOMoGnnen HasMHator Mcnonb30BaTb 
APyroii noAxoA npn KOHCTpyMpoBaHMM aneKTponpoBOAKM. CnnoBbie Ka6enn ocraioTca. a ynpaBnaio- 
LUMe 33MeHflioTCB MynbTMnneKCHbiMM amhmamh (pMC. 2.125). ynpaBnnioiAMe cnmanw Ann pa3nMHHbix 
ycTpoPicTB Moryr nepeAaeaTbca no BbicoKOCKopocTHbiM mMHaM c Mcnonb30B3HMeM KOAMpoeaHHbix 
CMTHanoB. npM TaKOM noAxoAe 3netaponpoBOAKa 3HaHMTenbH0 ynpomaerca m noaBnaeTca bo3mow- 
HoeTb npocToro AMarHOCTMpoBaHMB HencnpaBHOCTeM cncTeM aBTOMoGnna c noMouibio KOMnbioTepa. 



MynbTMnneKCHbix amhmm AaeT BOSMomHOCTb cymecreeHHO ynpocTtm, aneKrponpoaoAKy 
aBT 0 M 06 * 1 /Ifl 



Pmc. 2.124. CrapTep-reHepaTop Ha MaxoBM- 
«e ABHratens 







r J1 A B A 

3 

TpaHCMMCCHfl aBTOMO- 
6MAfl BbinOAHAeT ABe 
(J>yHi<UMM: OHa nepeAaeT 
KPymiAHM MOMeHT OT A8H- 
raTeAA seAymHM KOAe- 
CaM 3BT0M06HAA. a TaK- 

me H3MeHneT ero BeAH- 

HMHy h Hanpa8AeHHe. 
npn nepeAane Kpyrmiiero 
MOMeHTa TpaHCMHCCHH. 

KpoMe Toro, nepepac- 

npeAeAfieT ero Me way 

OTAeAbHbIMH KOAecaMH. 

TpaHCMMCCHfl 


§19 


HA3HAHEHME 


flBMraTenn BHyrpeHHero cropaHna, flBJiniomnecsi hb ceroAHAWHHH /jeHb ochobhwm mctohhmkom 
3Heprnn ann aBTOMo 6 HAen. HMeioT MaKCHMaAbHbie 3HaMeHnn KpyTamero MOMeHTa h moluhocth 
npn pa3Hbix 3HaMeHnax MacTOTbi BpameHna KO/ieHnaToro Ba/ia flBnraTe/in. Ana Toro HTo 6 bi hc- 
nonb30Baib cooTseTCTByiomne o 6 opoTbi ABnraTeAS) npn pa3AH4Hbix ckopoctax ABHweHun bbto- 
M 06 HAH, Heo 6 xOflMMO MMeTb B03M0WH0CTb H3MeHHTb nepeflaTOHHOe HHCAO TpaHCMMCCMH. 06mee 
nepeAaTOHHoe hhcao TpaHCMnccMH b akd 6 oh mombht BpeMeHM mowho onpeAe/imb oTHomeHneM 
HadOTbi BpaiueHHA KonenHaToro Bana ABuraTenn k 4acToie BpameHHB BeAywnx KO/iec. 

KpytflmnB mombht, nepeAaiomMMCB Ha seAymee KOAeco, onpeAenneT TsroBoe ycMAHe. AencT- 
Bytouiee b KOHiame KOAeca c Aoporo*. 3to ycHAne onpeAe/ineTcn Ae/ieHneM se/iMHMHbi Kpyraine- 
ro MOMeHTa Ha paAnyc Koneca. &aa ashwchha 3btomo6hah Heo 6 xoAHMO, HTo 6 bi Tarosoe ycHAne 
6 bl/IO 60 /lbUje CyMMbl CH/l COnpOTHBAeHMB ABHWeHHIO (CHAbl COfipOTMBAeHHR KaHeHHK). CHAbl 
conpoTHBneHHB noAteMy, chaw HHeppHH, aapoAHHaMnnecuoro conpOTHBAeHHH). CyMMa cha 
COnpOTHBAeHHfl ABHWeHHK) H3MeHAeTCA B UJMpOKHX npeAeAaX B 33BHCHM0CTH OT yCAOBHH ABHWe- 
HHfl. n03T0My TpaHCMMCCHfl 3BT0M06hAA AOAWHa 06eCFie4HBaTb B03M0WH0CTb H3MeHeHHA Tflro- 
Boro ycMAHn nyTeM M3MeneHHH b ujhpokom Anana30He Kpyrsuuero MOMeHTa. MancHMaAbHoe 
TaroBoe ycHAne orpaHHHMBaeTCA He bo3mo>khoctamh ABnraTeAA h TpaHCMHccHM. a cuenAeHHeM 
KOAec c AOporoH. 3to ycHAne He aoawho npeBbiujaTb cHAy cuenAeHHn, HHane BeAytMne KOAeca 
6 yAyT npocKaAb3biBaTb h aBT 0 M 06 HAb He CMOweT ABnraTbCfl. Cncy cpenAeHHfl mowho onpeAe- 
AHTb, yMHowHB MacTb Maccbi 3btomo6haa, npuxoAniAerocfl Ha oaho KOAeco. na K03tp4>HUHeHT 
cpenAeHHA — <p. Ko3(J)0HpHeHT cuenAeHHn 33bhcht ot coctoahhh aopowhoto noKpbiTHfl. KanecTBa 
M COCTOflHHH UJHH H H3X0AHTCB B OpeAeAax OT 0.1 AO 0,9. 

Han6oAbmee cyMMapaoe TsroBoe ycHAne Mower 6biTb peaAH30B3H0, ecnn Bee KOAeca bbto- 
mo6hah 6yAyr BeAyuiHMH. TeM He MeHee aaa ABHweHHA aBT 0 M 06 HAK no AOporaM c TBepflbiM 
noHpbiTneM AocTaTOHHO AByx BeAyiAHx KOAec Ha oahoh ocm. yBeAMKeHMe hmcab seAywHX KOAec 
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npMBOflHT K yc/KWHeHMio ipaHCMMCCMM H ytsemmeHMio MexaHMHecKwx noTepb, noaroMy kohctpyk- 
ropaw aBTOMoSnaefi npuxopMTca npMMeHstTb KovinpoMuccHbie peueHna a aaBncMMocTu ot wa 
3H3MeHM9 aBT 0 M 06 nn«. 

Bbi6op Tuna npuBopa Bepyipnx «onec m kompohobkh aBTOMo6nna onpepe/isioT B03MowHocTb 
b HanSonbUjeM cTeneHM pea/ikiaoaaTb re m/im MHbie ero CBOMCTBa. Oco6eHHocTn npuBopa 0Ka3e>i 
BaiOT B.nnBHne Ha ron/iHBHyio SKOHOMMHHOCTb, 6e3onacHOCTb. Maccy h KOMnaKTHOCTb aBT0Mo6nna. 
a TaKMe Ha noKasarenn ycToPiHMBOCTM. ynpaa/meMocTH h topmo3hoPi pMnaMMKM Bupbi KOMnoHO- 
bok aBTOMo6Hnn, mx npeMMyipecTBa h HepocTaTKM. a Taio«e Tnnbi TpaHCMHCcwn 6binn paccMOTpenb. 
b r/i. 1. a b 3tom rnase 6ypyT paccMOTpeHbi oco6eHHocTn KOHCTpyKUMH pa3/iMHHbix TpaHCMMCcuM 
aBTOMOOHaen. 


§20 

MEXAHMHECKME TPAHCMMCCMM 


y aBTOMoen/ieii KaaccHsecKOH komtiohobkm c KonecnoPi cjJopMynoPi 4x2 KpyraipMPt mom6htotpbh- 
raTena nepepaeTca nepe3 cueruieHMe k Kopo6«e nepepaa. B Kopo6xe nepepaa npyreipHM MOMeHT 
MO«<eT cryneHHaTO M3MeHBTbCfl b cooTBeTCTBHH c BKfiKDHeHHOw nepepaaefi. ABMraienb, cuen/ie- 
HHe m kopo6k3 nepepaa o6biaHO o6bepnHflioTCH b opmh 6/iok. o6pa3yn cmpobom arperaT. Ot ko- 
P06 km nepepaa KpyT«tpnfi momcht nepepaeTcn Mepe3 KappaHHyio nepepaay k maBHoPi nepepaae. 
rpe yBe/iMHMBaeTCfl, m panee aepe3 pwiKfcepeHUMan h no/iyocn nopaopmcB k BepyipuM KonecaM. 
TnaBHaa nepepaaa, pncJ)0epeHMnap m no/iyocM c KonecaMH o6pa3yioT Bepyipmi moot. 

Ecph cmjioboh arperaT pacnonaraeTCH b HenocpepcTBenHoPi 6/ih30Ctm ot Bepymero moots 
(nepepnenpHBopHbie aBT0M06min h aBT0M06nnn 3apHeM0TC>pH0ii kom(1ohobkm c 3apHMMn eepy- 
iphmm KonecaMM), b TpaHCMHCCMM mokho o6oPiTncb 6e3 KappaHHoPi nepepaaii Mewpy kopo6koPi 
nepepaa m maBHoPt nepepasePi. ripn TanoPt kompohobkc rnaBHaa nepepaaa h pn(J>4>epeHunan 
o6biHHO o6bepnHdioTCfl b ophh arperaT, a pna npuBopa Bepyipnx KO/iec ncno/ib3ytoTcn nonyocn 
c LuapHHpaMH. 

TpaHCMMCCHM nonHonpMBopnbix aBTOMoSupeii 6ypyr paccMOTpeHbi nnwe. 



Phc. 3.1. CxeMa TpaHCMMCCHM aBTOMo6MJ»B 
K/iaccHHecKOH HOMnoHOBHM: 1 — pBMraTenb. 
2 — Kopo6Ka nepepaa; 3 — raaBHaa nepepaaa 
m pn(txt)epeHUHan; 4 — «appaHHaa nepepaaa 


2 



Phc. 3.2. Cxenia tp3mcmmccmh nepeflMe- 
npMBopHoro a8TOMo6Mn«: 1 — pBnraTe/ib; 

2 — r/iaBHaa nepepaaa h pn<t>(t>epeHUMa/i: 

3 — KOpo6Ka nepepaa 
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CLJEn/lEHME 


MexaHMHecKan TpaHCMMCCtra flonwHa MMeTb B03M0WH0CTb KpaTMoepeMeHHoro pa3beflMHeHMfi 
01 pa6oTaioiner o flBuraTenn. 3 to Heo6xoflMMO npn ocTaHOBKax aBTOMoSmin h npn nepeKmo- 
hbhhm nepeaan b MexaHMaecKOM CTynenHaTofi Kopo6Ke nepepaa. KpoMe Toro, npn TporaHbe 
aBTOMo6n/ifl c Mecia m nepeKmoseHMH nepe^as coeAHHeHire sana ABuraTena m TpaHCMuc- 
CHM flOHJKHO npOMCXOflMTb n/iaBHO. 6e3 pe3KHX pbIBKOB. B CBS3M C 3TMM B03HMK3eT Heo6XO- 
flMMoeTb b cneunanbHow ycTpoircTBe, o6ecneHMBaiomeM nocTeneHHoe narpyweHHe AenraTena. 
B Kaaecrae Tanoro ycrpoMCTBa o6bisHo npMMeHaeTca cpen/ieHHe. Hcno/ib30BaHne cuen/ienna 
HeofixofluMo abb nepeKmoneHMa nepepaa t.k. ec/in TpaHCMMccua HaxoAMrea noA Harpy3Koa npy- 
tsiumm MOMeHTOM, nepeK/noaeHMe HeB03M0>KH0. (Ipewfle seM nepeK/iiOHHTb nepeAany, cpenne- 
HMe Heo6xOAMMO BblKAIOHMTb. 

B npMHuvtne, b KaaecTBe cqenneHMa Mower 6biTb ncno/ib30BaHa nio6an ynpasnaeMaa Mycjrra. 

nepBbie aBTOMo6nnn 6bi/in o6opyflOBaHbi /lemoHHbiM cqen/ieHMeM, b kotopom MeTawiMae- 
ck3h neHTa oxeaTbiBa/ia CHapywn MeTan/iHaecKMH 6apa6aH ham npawnManacb k HeMy M3HyTpn 
npM noMomu pa3nMMHbix pbisawHbix aneMeHToe. /leHTOHHbie cpenneHMa b o6bi4HOM no/ioweHmr 
6bi/in BbtKniOHeHbi m BKAK)4anncb nyreM nepeMemeHira pbmara b onpefleneHHoe no/ioweHne. Oc- 
HOBHblM HeflOCTaTKOM ZieHTOHHblX Cpen/ieHMM 6bl/ia Heo6xOflMMOCTb B BCn0/lb30BaHBM C/lOWHbIX 
pery/inpoB04Hbix y3/i0B, KOMneHCupyiomux M3HaujMBaHMe pa604nx noBepxHOCTea. 

C nosB/ieHneM kopo6ok nepepan co CK0/ib3flmnMn wecTepHBMH noaBnaiOTca cpenneHHa 
KOHycHoro Tuna. B oT/msne ot nocroaHHo BbimnoseHHbix neHTosHbix cuenneHnn KOHycHbie cpen- 
neHkin yflepwMBanMCb bo BtononeMHOM coctobhum npywnHoii, a BbtwnoHanwcb, Koraa Bo/jnre/ib. 

HawBMaa neAa/ib, cwnMan npywMHy. HMeHHO 
c nepBbix KOHCTpyKpuii KOHycHbix npywMH 
b npaKTMKy aBTOMo6ki/iecTpoeHna Bowen npnn- 
pnn BK/iKDHeHna cqenneHHa npywnnaMH. 

B KOHycHbix CLien/ieHunx noBepxHOCTM 
TpeHna cocTaB/innn yron 15° c ocbio KOHyca. 
KoHyc. npeACTaBnaiomnii co6oii BeflOMbtir 
3/ieMeHT, nepBOHaHanbHO noKpbiBanca ko- 
weti, Korapaa Tpe6oBana nuaie/ibHoro n Tpy- 
AoeMKoro yxofla. ho aawe npH stom Gbicipo 
M3HaujnBa/iacb. lloaTOMy BnocneACTBWM CTa- 
ah npHMenaTbca npotuiaAKM H3 $pmklihoh- 
Hbix Maiepna/iOB c ac6ecT0B0H ochobom. 
MaxoBHK ABHraTena cny«nn BeAymuM ane- 
MeHTOM cpenneHHH — ero o6oa M3HyTpn 

HMen KOHMHecKyio noBepxHOCTb, cooTeeTCT- 
ByioiAyio noBepxHOCTH BeAOMoro aneMeHTa 
cpen/ieHMa. BeAOMbiPi 3/ieMeHT ycTaHaBAH- 
sanca Ha iunnuax (npoAO/ibHbix BbicTynax) 
sa/ia kopo6km nepeAan c B03M0WH0CTbi0 
oceBoro nepeMemeHHa ann BbiKAioneHna 
cpenneHaa, B paSoaeM noAOwennH KOHyc- 
Hbie noBepxHOCTM rpeHHa 6binn cwaTbi ycMAH- 
eM npywwHbi. HawaTwe neAana conpOBOw- 
Aa/10Cb OTBOAOM B6A0M0M H3CTH OT MaX0BMK3 
h BbiK/noHeHneM cpenneHaa. (lpw pa6oTe 
/iK)6oro cpenneHMa Bawno, hto6w npw ero 
BbiK/uoseHMM eeAOMaa sacTb SbicTpo ocTana- 


2 3 4 5 



1 10 9 8 7 6 


Phc. 3.3. Cpen/ieHMe KonycHoro Tuna: 1 — ct>na- 
Hep KO/ieHsaToro eana; 2 — m3xobhk; 3 — MyiJ>Ta 
BboononeHna cpenneHaa; 4 — neAanb cpenneHaa; 
5 — pbisar BbiK/itoneHMa cpenneHHa; 6 — Ban 
cpenneHHa; 7 — aowyx cpenneHaa; 8 — npy- 
>kmh3; 9 — KOHyc cpenneHMa; 10 — 4>pmkuh- 
OHnaa HaxnaAKa 
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BUMBariacb. IhaBHbiM nenocrarKOM KOHycworo cpenaOHHH 6biao ro. mto o6na«aioutMM ftoabwuM 
MOMBMTOM MMepuMM BeflOMbtii 3/ibmbht Aoaro spamaac* nocae bhik/iiombhhb cuenaeimn. 33 
rpyoMnn nepeamoMeHne nepeflas. 

Ha t'.Meny KOHyctioMy cuonaeHMio npmuno MuoroAMCKoaoe cuenaeHMe. paCoTatouiec a wacae. 
Oho cocTonno na nepeayiomMXCfl cTa/ibHbix m 6p0H30Bbix amckob. 3aKpenaeHHbix Ha wAMuax c bb- 
flOMbiM m Beflyu»MM 6apa6aHaMM. BeflOMbm 6apa6an c MHoroHMcnenHbiMH BeflOMbiMH amooh-im 
raH>Ke oenaAaa 6oabUJMM MOMeniOM MHepuMM, hto b 3HasHienbHOM cTeneHM 3atpyAH«no nepe 
KAtoneHMe nepeflan. KpoMe toi o, ripn aarycTeBaHMM Macna b xoaoAHyio norofly amckm cminaaMCb 
m cuenaeHMe He BbiKaKwaaocb. 

Cneflyiomen CTynewbio b pa3BMTMM KoncTpyKUMM cuenaeHMfi «Bnnocb cyxoe MHorofluCKoaoe 
cuenneiine. BeayiUMe ahckm ero 6bian CHa6weHbi HaxaaAKaMM m3 4>pmkumomhoto MaTepMaaa, 
iipHKnenaiiHoro k hum c o6enx ctopoh. Ho m b 3tom cpenaeHMM coxpaHMaca ochobhom hoaoctb 
tok MHoroAMCKOBbix cpenaeHMM — 6oabuio« momcht mhbpumm bcaomux sacieii cuenaewMB, 
aaTpyAHflioiMHM nepeKOWMeuMe nepeAan. ApyrMM neflocTaTKOM Taixoro cuenaeHMn 6biao to, mto 
aeAOMbie MeTaanHHecKMe amckm, pacnoaoweHHbie Mex<Ay ^pmhumohmuimm oOwMBKaMM, o6aaAa- 
loaiHMM HH3KOM TenaonposoAHOCTbio, CH/ibno HarpeBaaMcb npM npo6yKCOBKe. hto ycKopeao m3- 
moc HaK/iaAOK, a MHorAa B03HMKaao CMabnoe Kopo6neHne amckob. npMBOAMBwee i< HapyiueHMio 
MMCTOTbl BbIKAIOHeHMfl CUenaeHMfl. 

C 1910 r. Ha aBT 0 M 06 Manx HannHam npMMeHHTb oAHOAiiCKOBbie cuenaeHMR. OAnaKO nepBbie 
KOHCTpVKMHH He MMeAM (JipMKUMOHHblX HaKASAOK. AMCKM M3TOTaBAMBaAMCb M3 HyryHS M 6pOH3bl 
ham n3 nyryHa m CTaan, riocTeneHHO npeHMymecTsa oahoahckoboto cl>pMHUMOHHoro cuenaeHMH 
no/iynH/iM Bceo6mee npn3HaHne, m k cepeAMHe 20-x rr. oho ywe npaxTMHecKM BbnecHneT nposne 
KOHCTpyKUHM (fcpMKUMOHHbIX My<|)T. 

CeiiHac b TpaHCMMCCMRx aBTOMo6nneti Bee name npMMeHRioTCR Taiowe cuenaeMMR, nocrpo 
enable Ha mhwx npMHUMnax ac^ctbmr: rMApaBAHHecKMe m 3aeKTpoMarHMTHbie. 

B THApaB/iMHecKOM cuenaeHMM irMAPOMyctue) BeAymee (HacocHoe) aonacTHoe xoaeco CBR3a 
ho c ABMraTeneM, a BeAOMoe (Typ6MHHoe) aonacTHoe Ko/ieco — c TpaHCMMCCMeii. B nonepeHHOM 
nnocKocTH Koaeca rMApoMyd>Tbi MMeioT tpopMy Topa. B Koaecax MMeioTCR paAMaabHbie aonacTM. 
06a woneca noMemeHbi b Kopnyce. 3anoaneHHOM Mac/iOM. ripn spameHMH Hacocnoro Koneca kh 
H eTHnecKan 3Heprnsi whakoctm, pacnonoweHHOM Mewfly ero (tonacTHMM m ABMwymeHCfl noA ABh 
CTB weM ueHTpo6e>KHbix cun, nepeAaeTCR Typ6nnH0My Koaecy. ripn aoctowchhh onpeAenennoro 
HMcna o6opotob 3Ta 3HeprHR CTaHOBHrcn aoct3TOHhom Ann roro, hto6w aBTOMo6Mab TpoHyncn 
c MecTa, a npn AaribHeHOjeM yae/iHHeHMH HMcna o6opotob Koaeca rnAPOMy(})Tbi h3hmh3iot Bpa- 
lUaTbCR npaKTHHeCKH C OAMHaKOBOM CKOpOCTblO. 
rnApoMyi})Ta b KasecTBe caMOCTorrreabHoro ar- 
peraTa, Bbinonufliomero <l>yHK4MH cpenaeHHR 
b TpancMHCCHH asT 0 M 06 Ma«, He ncnoab3yer- 
cti. Tan nan Aan o6ecneHennti ee BbinaiOHeHMR 
ripn nepeaaioHeHMM nepeAan neo6xoAHMO co- 
3aaB3Tb cnowHyio cwTeMy ee onopoKneHMR, 
noaTOMy rnapoMyc|>Ta npHMeHneTcn BMecTe 
c o6biHHbiM d>pMKU,noHHbiM cuenaeHkteM, KOTO- 
poe ycTanaeaMBaeTCR sa Hen nocaeAoea 
leabno h caywMT arnub Aa« nepe«aiOHeHMfl 
nepeAan. 

3aeHTpoMarHHTHoe nopomKOBoe cpen- 
neiiHe (pno. 3.5) noayHMao neKOTopoe pac- 
npocTpaneHHe na aBTOM 06 Ma«x Maaoro 
Kaacca. BeAymuM aaeMeHTOM cpeiiaenMR 
HBaaeTca m3xobmk c 3aKpenaeHHbiMM latouiee b Macae 



Pmc. 3.4. MMoroAMCKOBoe cuenaeHMe. pa6o- 
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Ha H6M MarHMTOnpOBOflaMM C OSMOTKaMM 
B036ywfleHHH. BefloMbin buck 3awpenneM 
Ha BeaymeM saae kopoSkm nepeflas. Mew 
fly MarHMTonpoBOflaMH h BeaoMbiM amckom 
MMeeTCR B03flyUJHblM 3a30p. B KOTOPbIM BBO- 
flHICB CneUHa/lbHblll tfcPMKUMOHHbtM nopo- 
aioK, o6/iaflaioiMMH bwcokhmm MaruMTHbtMH 

CBOHCTBaMM. flpkl OTCyTCTBHH TOKa B 06 M 0 T- 
Kax B036y>«fleHHB Mewfly BeflyiflHMH h seflo- 
MblMM 3/lGM6HTaMM CLien/ieHHfl CMTIOBOM 
CBS3H HeT — cuenneHHe BbimnoneHO. Ecam 
K 06 M 0 TKaM B036y>KfleHHB nOflBOflMTCS 
3neKTpnnecKHM tok. to 3a cneT o6pa3oea- 
hhb MarHHTHoro no/ia, sacTHflbi nopoLUKa 
BbICTpaHBaiOTCB no CM/lOBbIM /1I-1HHHM Mar- 
HMTHOTO no/lfl, H C03flaeTCB CM/lOBOe B33W- 
MOflencTBHe Mewfly BeflyiflHMH h eeflOMbiMH 
3/ieMeHTaMH cueruieHHH. Cn/ioBafl cBS3b 
33bhcht ot CHflbi TOKa, nocTynaioiAero b 06 - 
MOTwy B036ywfleHnn. OcHOBHoe aoctohhct- 
80 T3K0H KOHCTpyKflHH 3aHfllOHaeTCfl B TOM. 
hto ynpaB^eHHe cuenneHHeM mowho nepe- 
HecTH c nefla/in cuenneHns Ha pysHOM. kho- 
nosHbiH BapMaHTynpaB-nenun. nroaKTya/ibHo 
fl/ifi BOflHTenen c orpaHHMeHHbiMH 4 >n 3 MHecKH- 
MH B03M0WH0CTBMH. 

d>pnKMnoHHoe oflHOflHCKOBoe open/ie- 
Hkte b 6o/ibWMHCTBe cnysaea nBrmeTca on- 
THMa/lbHblM KOHCTpyKTMBHbIM peweHMeM fl/lfl 
paccMaTpHBaeMoro y3/ia TpaHCMHCCHH. 
CxeMa oflHOflHCKOBoro cuen/ieHHB npeflCTaB/iena Ha pnc. 3.6. Oho coctoht H3 BeayiflHx sac- 
Ten: MaxoBHKa. Kowyxa. HawHMHoro AHCKa. Bpaiflaiomerocn c h3ctotoh Ko/ieHHaToro Bana 
ABHraTens. h BeflOMoro flHCKa. pacnonoweHHoro Ha wnHflax Beflymero Bana kopoOkh ne- 
peaas. 

KpoMe Toro, bo <J>phklihohhom cuenneHMH BbiflenatOT rpynny fleTanen. ocyinecTBnaioiflHX 
BK/noHeHHe-BbiK/KOHeHHe h npMBOfl cuenneHHB. BamoneHMe cuenneHHfl ocymecTBnaeTca nofl 
fleiicTBHeM cnnbi. C03flaBaeM0H npywHHaMH, a BbiKnioMeHHe — a pe3ynbTaTe npeoflonenna 
3toh cnnw npH B03fleiiCTBnn Ha nefla/ib cuenneHnn, KOTopan o6ecneMMBaeT nepeMemeHHe 
BblWMMHOTO nOfllflHTlHHKa. 

B 33bhchmocth ot Tnna npywMH, coaaatoiflMx cwMMaiotflHe chaw, cfipHKUHOHHbie cuenneHMS 
paafleflBKJTCfl na: 

— cqen/ieHMfi c nepniJjepHHHbiMH npywHHaMH; 

— cqenneHMfl c neHTpa/ibHoii KOHHHecKOH npyrnnHon; 

— cuenneniin c flnaifcparMeHHOH npywHHon. 

Bo/lbUJHHCTBO MexaHMHeCKHX TpSHCMHCCHH C0BpBM6HHblX neTKOBblX aBT 0 M 06 M/ieM HMeiOT 
cuen/ieHMA c flHac&parMeHHOii npywHHon. 

Ha rpy30Bbix aBTOMoennnx Haoinn npnMeHeHHe flByxflHCKOBbie cflenneHns, Hcnonb30BaHHe 
KOTOPbfX Bbl3B3H0 HeoSXOflMMOCTbK) VBe/IMHeHMfl n/lOlflaflH TlOBGpXHOCTeH TpeHHB 6e3 yBe/lMHe- 
HHB 8H0UJHHX pa3MepOB cuen/ieHMfl. 

K KOHCTpyKflHM cqen/ieHMfl npeflbHB/ifitoTCB onpefle/ieHHbie Tpe6oBaHna. 



Phc. 3.5. 3/ieKTpoMarHMTHoe nopoujKOBoe 
cuen/ieHHe: A, B, B — 3a3opw; 1 — Beflywan 
nacTb; 2 — HenoflBHWHbiH Kopnyc; 3 — o6mot- 
Ka B036maeHnn: 4 — seflOMan nacTb 
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rinaBHOCTb BKmoseHMfl. 3ro Tpe6oBaHne AUKryercfl Meo6xoAMMOCTbio chuwchuh ABH3MWHe 
ckmx narpy30K b rpaHCMMCCuM npti rporaHbn 3BTOMo6nafi c Mecia m nepewnoMeHnn nepeAaM. 
flo HeAaenero BpeMBHM Aim (t>pnKUMOHHbix cuenaemiM npuMeHBnucb b ochobhom <t>pw<LiuoHHbie 
H3K/t3AKB, b cocTas KOTopbix BxoAnan ac6ecT, Hanonnnre/in n cBBsyiomne waTepwaabi. B h3ctob- 
mee BpeMn ace 6oJibwee pacnpocTpaneHne noaynaioT cbpMKUMOHHbie HawiaAKB 6e3 ac6ecra wan 
c MBHiiMaabHbiM ero coAepwaHHBM. 3to CBB33H0 c TeM, mo ac6ecTOBas nbinb npM3HaHa onacHOM 
Ana 3AopoBb« senoseKa. 

KoHcrpyKTMBHo nnaBHocTb BKnioMeHMB cuenaeHMB AocTuraeTcs o6ecneMeHneM n oabt n n boctm 
B eAOMoro AHCKa. C 3tom uenbio BBAOMbie abckm nerKOBbix aBT 0 M 06 naefi BbinoanaioTCB pa3pe3- 
HblMM. C HeKOrOpOM KOHyCHOCTbtO MBM BbinyKaOCTbKD CeKTOpOB. 



PaPosHM xofl He MeHee 14 mm 


Pmc. 3.6. OAHOAMCKOBoe cuenaeHMe: 1 — napTep cuenaeHMn; 2 — mbxobhk; 3 — 4>pnK4MOHMbie 
HaKaaAKM BeAOMoro A^cxa; 4 — HawHMHOM abck; 5 — onopHbie nonbua; 6 — AHa^parMeHHaa 
npywMHa; 7 — noAUJHfiHMK BbiHatoseHHfl cuennemw 8 — nepBMHHbi* aaa kopo6kh nepeAan; 
9 — noponoHOBbie Koabua; 10 — My<J>Ta BbiKatoneHMa; 11 — uiapoBaa onopa BMaKw; 12 — Kowyx; 
13 — BHaKa; 14 — wtok paSosero UMawHApa; 15 — coeAHHweabHaa naacrwHa: 16 — pa6onnH 
UHaHHAP; 17 — LUTypep npoKanKw; 18 — AewncpepHafl npywMMa; 19 — ciyriMua BeAOMoro ahchs 


S, 3o.aj Nt 1031 
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B 3tom cnyHae ceKTOpbi pafiOTatoT wan nnacTMHnaTbie npywMHbi Meway BeaoMbiM a mckom 
m oflHofl M 3 0 pMKi 4 MOHMbix H 3 KnaflOK. TatoHe Ha nnaBHoeTb BK/iioHeHMfl 0 Ka 3 biBaeT B/iMBMMe yn 
pyrocTb 3/ieweHTOB b MexaHM3Me BbiKJiioHeHMfi. C stmx no3MUMM cuenneHMe c AMa({>parMeHHOM 
ripyauiHOft, y woToport noaaT/iMBbie nenecTKM Bbino/iHfiioT <|>yHKUMM pbinaroB BbiKmoneHMa, npea 
noMTMTexibHee, mom cuen/ieHMe c nepM0epMMHbiMM npy»(MH3MM, y Koroporo BbiKmoneHMe ocy- 
iuecrB/isercR wecTMMMM pwsaraMM. 

HMCTOTa BwmnoseHMfl. no/iHoe OTcoeaMHeHMe flBMraTe/ia ot TpaHCMMCCMM AociMraeica no- 
nyHeHMeM rapaHTupoBaHHoro 3a3opa Meway noBepxHOCTHMM TpeHMf) npM nonHoctbio BbiwaTOM 
neaanM cuenneHMfi. flnfl AByxaMCKOBoro cuenneHMfi MMeeTcn cneuManbHoe ycipoMCTso a/if) npn 
HyAMTe/ihHoro nepeMemeHMf) BHyTpeHHero Beaymero flMCKa b nonoweHMe, npn kotopom 06 a Be- 
AOMblX AMCKa HaXOABTCH B CB 060 AH 0 M COCTOHHMM (PMC. 3.7). 

npeaoxpaHeHMe tp 3 hcmmccmm ot AMHaMMnecKMX Harpy30K. /jMHaMMsecKMe Harpy3KM 
B TpaHCMMCCMM MOTyT 6blTb eAMHMHHblMM (TIMKOBblMM) M nepMOflMHeCKMMM. flMKOBbie Harpy3RM 
B03HMKai0T npM pe3KOM M3MeHeHMM yrnoBOM ckopoctm TpaHCMMCCMM. HanpMMep npM BKmose- 
hmm cuenneHMfi 6 pockom neaa/iM, npM Hae3ae Ha HepoBHOCTb. HTo6bi He npoM3omno nonoMKM 
b TpaHCMMCCMM, cuenneHMe aonwHO orpaHMHMTb npeae/ibHoe 3HaneHMe Harpy3KM nyreM npo- 
6yKCOBHM. 

riepMOAMHecKMe HarpysKM (KpyTM/ibHbie KoneSaHMa) bo3hmk3iot b pe3yabT3Te HepaBHOMep- 
hoctm Mpyrniaero MOMeHTa ABMraTenfi. flnf) raweHMfi KpyTMabHbix Kone 6 aHMii TpaHCMMCCMM 
e BeaoMOM aMCKe cuenneHMfi ycTaHaBOMBaiOT racMTenb KpyTMnbHbix KoneSaHMM (pnc. 3.8). Cry- 
nnua aeaoMoro aMcna m cbm aeaoMbiM amck CB«3aHbi Meway co 6 om He wecTKO, a nepe 3 npywM- 
Hbi racMTenn. Kone 6 aHMft. B03HMKaioaiMe b tpohcmmccmm, Bbi3biBaK>T OTHocMTenbHoe yr/iOBoe 
CMeiueHMe BeaoMoro AMCKa m ero cTynnubi 3a cneT ae^opMapMM npywMH racMTenn, a sto CMe- 
meHMe conpoBowaaeTCfi TpeHMeM $pmkumohhwx 3/ieMeHTOB racMTenfi. TaKMM o6pa30M. raiae- 
HMe KpyTM/ibHbix K 0 /ieeaHMM npoMcxoaMT 3a CHeT CMA TpeHMB. KpoMe Toro, racMTe/ib, M 3 MeHnn 
wecTKocTb TpaHCMMCCMM. He aonycKaeT bo3mowhoctm HacTynneHMB pe30HaHca b TpaHCMMCCMM. 
Bbisoaa pe30HaHCHbie HacroTbi 3a o 6 nacTb pa 6 oHMx hbctot ABMraTenri. 



Pmc. 3.7. VcTpoHCTBOi o6ecneHMBaioiuee 
rapaHTMpoBaHHbiM 3asop Meway no- 
BepxHOCTBMM TpeHMf): a — pbisawHoe; 
6 , b — CO uitokom M npywHHOii; S — pa6o- 

HMM 3330p 


flpMMeHeHMe aeyxMaccoBbix m3xobmkob 
b KOHCTpyKpMM ABMraTenfi no3BonMno nepe- 
necTM racMTeab KpyTMnbHbix Kone6aHMii M3 
BeaoMoro aMCKa b m3xobmk. Tanoe KOHCTpyK- 
TMBHoe peiaeHMe no3BonfieT ynpocTMTb cue¬ 
nneHMe, CHM3MTb momcht MHepuMM BeaoMoro 
AMCKa m, cneaoBaTe/ibHO, yMeHbWMTb Harpy3KM 
Ha 3/ieMeHTbi ynpaBneHMH kopoSkom nepeaan. 
BnepBbie noao6Hbie cuenneHMfi noBBMAMCb 
b 1985 r. 

rioAAepwaHHe HawMMHoro ycM/iMB 
b 3aflaHHbix npeaenax b npouecce skc- 
nnyaTapMM B npouecce awcnayaTauMM 
b pe3ynbTaTe M3Hoca (J>pMKUMOHHbix Ha- 
KaaaoK hbwmmhom amck nepeMemaeTca 
B CTOpOHy M3X0BMK3. M3MeHBB WeCTKOCTb 
npywMH cuen/ieHMH. B cuenaeHMM c nepn- 
<t>epMMHblMM npy>KMHaMM, KOTOpbie MMeiOTTIM- 
neMHyto ynpyryio xapaKiepMCTMKy (pnc. 3.9), 
3TO npMBOAMT K CHMTKeHMIO H3>KHMHOrO yCM- 

/ 1 MB m nepeaasaeMoro MOMeHTa TpeHMf) 
BnnoTb ao HacTynneHMt) npo 6 yKCOBbiBaHMB 
cuenaeHMB. 
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Pmc. 3 8. TaCMTe/ib KpyTH/ibHbix Kone6aHMw: 

1 — amck; 2 — CTynMua; 3 — cyxapb; 4 — npy- 
WMHa, 5 — CTa/ibHaa iuaii6a; 6 — <1>pmkumoh- 
naa uaM6a 



Pmc. 3.9. TpactiHKM ynpyrux xapaKTepwcTMK 
npyMHH: 1 — cpenneHMe c nepM<j)epMMHbiMM 
npywMHaMn; 2 — cueruieHue c AnacfcparMeH- 
HblMM npyWHHaMM 


B cpenneHMnx c AMact>parMeHHOM npywMHOM, Koropaa MMeeT HenMHeMHyio ynpyryio xapaKTepn- 
CTMKy. ycMAMe npM M3HOce HatoiaAcw noAAepwMBaeica npHMepno nocToaHHbiM. 

ripuMeHeHMe Anac}>parMeHHOM npywMHbi no3BO/iaeT ynpocTMTb HOHcrpyKumo, TaK wan npn- 
Mepno BABoe coKpaiuaeTCB hmc/io AeTaneii. yMeHbwaeica pa3Mep cpenneHMa, a npywMHa bw- 
nonHBeT eme m cJ>yHKUMio pbmaroB BbiKntoaeHMa. flMacJ>parMeHHaa npywMHa o6ecnesnBaeT 
paBHOMepHoe pacnpeAeneHMe ycn/ina no ecePi HawnaAKe. BawHbiM npewMymecTBOM AHa<t>par- 
MenHOki npywMHbi. no cpaBneHUto c nepM4)epMMHbiMM. HB/iaeTca to. hto npM noBbiweHMM yr/io- 
bom CKOpocTM MaxoBHKa ueHTpo6e>KHbie cMAbi He HCKawaiOT ee xapaKTepHCTMKy. KpoMe toto. 
nan BHAHO M3 pMC. 3.9. npM BbiK/iiOMeHMM cpenneHMa ycMAMe npywMHbi cHMwaeica. hto o6ner- 
saeT ynpaB/ieHMe cuen/ieHMeM. B neKoropbix KOHCTpyuuMax c Ana<t>parMeHHOM npywMHOM Bbi- 
nyx/iaa CTopona npywMHbi HanpaBJieHa BH/rpb cpenneHMa. 3to no3BonaeT HecKO/ibKO yMeHb- 
ibMTb ujMpMHy arperaia, ho ycnowHaeT KOHCTpyKpMio BbiwMMHoro 3/ieMeHTa m npMBOAa. 

nepBOHana/ibHO Ana4>parMeHHaa npywMHa noaBM/iacb b cuennenMax /iernoBbix 3btomo6m- 
nen. flo/iroe BpeMa npMMeHeHMe ee b cpenneHMax rpy30Bbtx 3BTOMo6M/ieM CAepwnBa/iocb TexHO- 
nOTMHeCKOM CflOWHOCTblO M3fOTOB/ieHMa npy>KMHbl 60 AbUJ 0 r 0 AH3MeTpa. 


RPHBOfl CUEn/lEHHH 


ripMBOA 4»PHKUM0HH0r0 CUenneHMB MOWeT 6blTb MexaHMHeCKMM. TMAPaB/lMMeCKMM M/1M 3 JieKTP 0 - 
MarHMiHbtM. Ha 6o/ibibMHCTBe aBTOMo6M/ieM npMMeHatoTca MexaHMnecKMe m rMApaanasecKMe 
npHBOAbi. 3 /ieKTpoMarHMTHbiM npMBOA npMMeHaeica peA«o. b ochobhom npM HeoPxaAMMOcni ae 
TOMaTM3aunM npouecca ynpaB/ieHMa cuenneHneM. flaa oenerneHMa ynpaBJieHMB Ha MenoTopbix 
aBT 0 M 06 n/mx b npMBOAe cuen/ieHMa Mcno/ib3yioT nHesMaTHsecKMe m aaHyyMHbie ycMJiMianM. 


5 * 
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B Ha'iecTBe npMBO/ja cpenaeHMfl He6oabwax aerKOBbix aBTOMoOaaea Macro acnoab3yioi Mexana 
necKMM rpocoBbia npwBOfl. Ero npeaMymecTBaMa flermiOTcn npocioTa a AeweBa3na. OflwaKO 
M 3 MOC 0 PMKUMOMHWX HawiaflOK npa TaKOM rune npaaofla npMBOflar k a 3 MeHenaio nonoMenan ne 
.lana cnenneHMfl. rio 3 TOMy b KOHCTpyKuaa rpocosoro npaaoaa oObiMHO npeflycMorpewa bo 3 moh< 
Moctb pyMHOH ami aBTOMaraMecKoa perynapoBwa, 

raflpaBaaMeCKMM npaBOfl cpenaenaq acno/ib3yer cbomctbo HecwaMaeMOCTM waanocTa B na 
MccTBC paSOMea wajiKOcra acnoab3yioT Tawyio me, hto a b raapaenasecKOM topmo3hom npaBoae 
(cm. ra. 5). llpaBoa aMeeT raaBHbia a pa60Maa paaaHflpbi, coeawHeHHbie Meway co6oa rpyOonpo- 
BoaoM. flayHwep paOonero uaaaHflpa Mepe3 ToaKaieab aeacTByeT Ha eaaKy BKaioHeHan cpenae- 
MMB, CBB3aHHyio c BbiM<BMMbiM noaujariHaKOM. Aan yaaneHMB B03ayxa B3 npMBoaa b uaaaHapax 
raapaBaasecKoro npaBoaa yciaHOBaeHbi cnepaaabHbie KaanaHbi. 

UMoraa b i aapaeaaMecKOM npaBoae cuenaeHaa ycTaHaBaaBaioT aeMruJ>apyiomee ycTpoacTeo, 
Koropoe racMT KoaeOaHan, 803HaKaioiaae npa B3aaMoaeacTBaa BbiwaMHoro noauianHaKa c aae- 
MBHtaMa BbiKaioMeHafl cpenaeHaq (cm. pac. 3.9). 



Pac. 3.10 a. CxeMa raApaBaasecKoro npaaofla cuenaeHaq: 1 — neaaab; 2 — roaKareab: 
3 - raaBHbia uaaaHAp; 4 — nopweHb roaKaieaq; 5 — nopweMb raaaHoro uaaaHflpa: 6 — 6aaoK; 
7 - rpy6onpoBoa; 8 - paSonaa uaaaH«p: 9 - nopiaenb; 10 — npywaHa; 11 — BaaKa; 12 - ono 
pa BaaKa; 13 — BbimaMHcm noAwanHBK 
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K 0 P 06 KA riEPEflAH 


Kopo6i<a nepeflas (puc. 3.10 6) npepHa3HaseHa ann MSMeHeHMH b ujmpokom flnana30He Kpyrfliae- 
ro MOMeHTa, a cneAOBaienbHo, m TsiroBoro ycM/iMa Ha Beflyu;nx xo/iecax 3btomo6m/ih m CKopocTefi 
aBHweHHfl, fl/m o6ecneM6HHfl ABMweHna 33ahhm xoaom, a Taione fl/iB flnmenbHoro pa306meHMS 
aBMraTenfl ot seaymux Ko/iec ripn pa6oie flBHraienn Ha xoooctom xoay. 

K Kopo6Ke nepeAas npeataBnatoTca cneayiomne Tpe60BaHna: 



Puc. 3.10 6 Kopo6Ra nepeAan Mw-2126:1 - nepBMHHbi* saa; 2 - KapTepcuenneHun: 3 - 33ahhh 
nofluiMriHHK nepBHHHoro sa/ia: 4 - 6orrr Kpen/ieHna BepxHeii KpbiiuKH; 5 - BepxHHB Kpwuwa. 6 - ne- 
peflHHH nofluJHnHMK BTopHHHoro Bana; 7 - 6noKnpy»mee «o/ibuo cnHxpoHH3aropa BKAwneHHH nepe- 
fl aMn; 8 - cTynHua IIHV nepeAan; 9 - My4>Ta lll-IV nepeaan; 10 - LuecTepHfl III nepeflasm 11 - CTonop- 
Hoe Koribuo; 12 - ciyrwua V nepeaasH; 13 - Myc|)Ta V nepeaasM; 14 - ujecrepna V nepepanw. 


15 - luecTGpHB II nepepasu; 16 - po/iHKOBbin nofliiinnHHK; 17 - mnoHKa; 18 - MyOia-meciepHU 3aa 
Hero xona; 19 - 6nOKnpytoujee Konbuo cnHxpoHH3aiopa BWiiOHeHHB II nepeaasM; 20 - ciyiwua I II 
nepeaas; 21 - mecTepHB I nepeaasH; 22 - crepweHb pbiiara nepeK/noneHHfl nepeaan; 23 - sexo/i 
pbisara; 24 - pbisar nepekmoneHHfl nepeaaH; 25 - 3aflHHM noflUJHnHUK btophmhopo Ba/ia; 26 - 4»na- 
nep 3/iacTHHHOH MycJiTbi KapaaHHOH nepeaaHH; 27 - Beaywaa wecrepHn npHBopa cnupoMeTpa: 
28 - caabHHK BTOpmHoro Bana; 29 - rama $naHua anacTHSHOH My(J)Tbi; 30 - ueHTpnpyiomee «onb 
po: 31 - BTopHHHbiH Ban; 32 - ynnoTHmenb; 33 - rpaaeorpawaie/ib; 34 - iuan6a; 35 - aaan m 6om 
npoMewyroMHoro aana\ 36 - 6onT KpenneHun KpOHimeMHa saanen onopw cunosoro arperaia; 
37 - raPina uinn/ibKn Kpen/ieHHB 3apHeM KpbioiKu; 38 - 3aaHHH noawMfiHMK npoMewytOHHoro Bana, 
39 - 33AHflfl KpbiiliKa HopoOKH nepeflan; 40 - npowiapKa 3aaHe* KpboiiKu; 41 - MroabnaTbiM noa- 
ujMnHHK; 42 - npoMewyroHHaH wecTepnfl 3aaHero xoaa; 43 - ocb npoMewyroHHOH uieciepHu; 


44 - npoMe>nyTOHHbiH Ban; 45 - KapTep hopoSkh nepeaan; 46 - nepeaHHH noAUJMnHMH npoMewyTOB- 


Horo sana; 47 - 6om nepeaHero noamnnHMKa npoMewyrosHoro Bana. 
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— o6ecneseHne omHManbHbix raroeo-CKopocTHbix cbohctb 3btomo6haa npM 3aA3HH0H xapaK- 
TepncTM«e ABMraTenfl; 

— SecujyMHOCTb b pa6oTe h nepeKnioseHHH nepeflan; 

— nerKOCTb ynpaBneHMfl; 

— BbICOKHH Knfl. 

C no«B/ieHMeM nepBbix MoropHbix aKHnawen noaBnnacb Heo6xoAHMOCTb npHMeneHHa ycr- 
POmctb Ann M3MeHeHnn nepeAaiosHoro OTHOtueHHa ot ABHraiena h KonecaM. ripHMeHABtiJHeca 
BHasane peMeHHbie nepeAasn, CKonnpoBaHHbie co CTaHKOB. 0Ka3anncb HecocToaienbHbiMH 
m osenb chopo crann BbiTecHBTbca 3y6saibiMH nepeAasaMH. flepBOH noAo6Hon kopo6koh. nony- 
MMBUJeM wnpoKoe pacnpocTpaHeHkte Ha aBTOMoGHnax, 6bina Kopo6Ka nepeAas co CK0fib3nmnMn 
ujecTepHBMH, Koropbie Mornn nepeMeuiaTbcn Ha KBaApaTHOM hah wnnueBOM saAe, Ana roro sto- 
6bi BxoAMTb b 3auenAeHne c wecTepHAMH, ycraHOBneHHbiMH Ha APyroM, napannenbHOM nepsoMy. 
Baae. OHa CKOHCTpynpoBaHa HHweHepoM Smhabm fleBaccopoM bo Opanunn h b 1891 r. 6bina yc- 
raHOBAeHa Ha aBTOMoenne "naHap-fleBaccop-. 

flo npHHunny AencTBHa kopo6kh nepeAas pa3AHsaioT cryneHsaTbie, 6eccTyneHHaTbie m kom- 
GHHHpoBaHHbie. CryneHMaTbie kopo6hh nepeAas HMetoT MexaHHsecKHH npnBOA nepeMeateHna 
ujecTepeH no BanaM. a GeccTyneHsaTbie no3BonaioT H3MenaTb KpyraiAHH mombht na BeAyiAMX ko- 
Aecax, He Menaa nonoweHHe neAann »ra3a» 

Ha GoAbUJHHCTBe nerwoBbix h rpy30Bbix aBTOMo6Hnax ycTaHaBAHBatoT cTyneHsaTbie ko- 
Pookh nepeAas. CTyneHHaTbie kopo6kh nepeAas Moryr HMeTb pa3noe hhcao npHMeHaeMbix 
BanoB. flonroe BpeMa Ha aBTOMo6nnax npHMeHanncb TOAbKO TpexBanbHbie kopo6kh nepe- 
Aas. KpyraiAHH momcht ot ABHraieAa nepeAaeica c noMoutbio cuenneHna Ha BeAyiAHH BaA 
(nepBHHHbin) kopoGkh nepeAas. Ha kotopom HMeeTca tuecTepHa. napannenbHO BeAyiueMy 
Baay pacnonaraerca npoMewyTOHHbin BaA c Ha6opoM coeAUHeHHbix c hhm mecTepeH. BeAy- 
LAHH B3A HaXOAHTCa Ha OAHOfi OCH C BeAOMbIM (BTOpHSHbIM) B3A0M H MOWeT 6blTb COeAMHeH 
c hhm HanpaMyio Ana nonyseHna npaMOH nepeAasn c nepeAaTOHHbiM hhcaom, paBHbiM eAH- 
HHLie. KpoMe Toro. oAHa H3 oieciepeH npoMewyTosHoro Bana HaxoAHTca b nodoaHHOM 3a- 
uenAeHHH c wecTepHen BeAyiuero Bana, a APyrwe — co cbo6oaho BpamaiomHMHcn na seAO- 
mom Bane wecrepHAMH. flan Aanwenna asTOMo6Hna 33Ahhm xoaom Heo6xOAHMO AoGaBHTb 
eme oAHy uiecTepHio MewAy wecTepHen npoMewyrosHoro h wecTepHen BeAOMoro Bana, hto 
no3BOAHT seAOMOMy BaAy H3MeHHTb HanpaBAeHne CBoero BpaiAeHHa. flna nepenmoseHna 

nepeAas HeofixoAHMO oGecnesnTb bo3mo>k- 
HOCTb wecTKoro coeAnneHna oTAenbHbix aje- 
cTepen BeAOMoro Bana HenocpeACTBeHHo 
c caMHM BanoM. Ha npaKTHKe 3aAasa nepe- 
KAioseHna nepeAas 0Ka3anacb He TaKOrt 
npocTOH. Ana 6e3yAapnoro BKAioseHHa ne¬ 
peAas Heo6xoAHMo. STofibi ymosbie cKopo- 
cth BpaiAeHHa mecTepeH na seAOMOM Bane 
h CKopocTb caMoro Bana 6binn paBHbi. fle- 
peKAioseHHe nepeAas na nepBbix aBT 0 M 06 n- 
Aax 6biAo AOBOAbHo TpyAHOH 3aAasen. c koto- 
POH MOTAH CnpaBAaTbCa TOAbHO OnblTHbte 
BOAHTenn, KOTopbie motah coseTaTb ynpaB- 
nenne aBTOMo6HAeM c seTKon pa6oTOH 
neAanaMH cuenneHna, «ra3a» h pwsaroM 
nepeKnioseHHa nepeAas. ripouecc nepe- 
KnioseHHB nepeaas b MexaHiisecKnx Tpanc- 
mhcchbx cyiAecTBeHHo ynpocrnAca nocne 
H3o6peieHHa CHHxpoHH3aiopa. 



Phc. 3.11. KoHCTpyKAMa CMHxpoHM3aropa: 

1 — uiecTepHA II nepeAasn; 2 — GnoKHpyioiAHe 
KOAbLia; 3 — CKOAb3BiAaa MyiJjTa BKAioseHHa II 
h III nepeAas; 4 — crynnua; 5 — cronopHoe 
KOAbuo, 6 — npywHHa; 7 — cyxapb; 8 — uiapHK; 
9 — uiecrepna III nepeAasn 
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CMMxpoHM38Top ipnc. 3.11) — cneuMa/ibnan (JjpMKUMOMHan My(tna, XOropan oGecnesMBaeT aw 
paRMHBaHHe yr/ioBbix CKopocTen ujetrrepeM, cboGoaho Bpaiaaioianxcn na Bane, c yr/ioBoH cuopocTbio 
caMoro aana h Me flonycxaei vix coeaMHenns ro MOMeHTa, nowa yKa3aHHbie ckopocth He cpaBHfflOTGA. 

B TpexcTyneHMatbix KopoGsax nepeaas, BbinycKaBwuxcH b 1940-x rr.. CMHxpoHnaaTopbi npn- 
MeMH/incb Meway BTOpow m Bbicuieii nepeaasaMM. a nepennioseHMe Ha nepayio nepeaasy Tpe<5o 
eano flBOHHoro BbiwnMa cqen/ieHMn (Taw Ha3biBaeMa« nepera30BKa). CeroAnst coBpeMeHHbie 
CTyneHMaibie kopo6kh nepeaas MMeiOT cnHxpoHM3aTopb! wa Bcex nepeflanax. He3aBMCMMo or ko- 
nMMecTBa cTyneHen. 

flByxBaabHbie kopo6km nepeaas npHMeHaraica b nepeaHenpuBOflHbix h 3aflHenpHBOflHbix 
(c 3aflHHM pacnonoweHMeM aBMraTe/w) aBTOMoSvinax. KoHCTpyKTHBHo hx coBMemaioT b oahom 
6noxe c ABHrareneM. cuenneHneM. maBHOvi nepeaasen h aM<}>(t>epeHUMa/ioM. 

nonepenHoe pacno/ioweHne kopoGkh nepeaas (pnc. 3.12) no3BonaeT npuMeHHTb rnaBHyio 
nepeaasyc uMnHHflpMsecKHMH wecrepHflMM. ripn npoao/ibHon HOMnoHOBKe (pno. 3.13) npMMeHs 
eTCfl rnaBHaa nepeaasa c KOHMsecKMMM hah rnnoHflHbiMM wecTepHHMM; nocneanan aBnaerca 60- 
nee cjiowhoh b M3roTOB/ieHMH h pery/iMpoBKe. 

Oc.HOBHbie aocTOMHCTBa aayxBa/ibHbix kopo6ok nepeaas: 

— npOCTOTa KOHCTpyKUHH; 

— Manaa Macca; 

— bwcokhh Knfl Ha npOMewyrosHwx nepeaasax (npn nepeaase Kpyramero MOMeHTa ysacTByeT 
Toab«o oana napa ujecTepeH). 

B to we BpeMH b aByxBa/ibHOM Kopo6Ke nepeaas HeT npsMon nepeaasn (Horaa b nepeaase 
npyTamero MOMeHTa He ynacTByioT wecTepHM) h MaKCHMaabHbin Krifl Ha Bbicuien nepeaase HMwe, 
seM Ha npaMOH nepeaase TpexsanbHOM kopo6kh 

MancHMaabHoe nepeaaTOHHoe shc/io oahoh 3y6saTOM napw kopo6km nepeaas He aoawHO 
npeBbiiuaTb HeKOToporo npeaeaa, 6an3Koro k 4. npeBwtneHMe KOToporo xiphboamt k yBe/iMseHMJO 
raGapHTOB h noBbiiaeHmo ypoBHfl wyMa. 3 to orpaHMSMBaeT oGaacrb npMMeHeHMH aayxsa/ibHwx 
KopoGoK nepeaan roabKO aerKOBbiMH aBTOMo6M/iflMM Maaoro Kaaoca. 

Ecan aBHraiean c T3KHMH kopo6k3mh ycTaH3BanBaioTCfl nonepesHO b nepeaneH sacTM 
aBTOMoGnaB, to aas KOHcrrpyKTopoB aByxBaabHbix kopoGok nepeaas ysenHseHne snc/ia nepe- 
aan, a caeaoBaTeabHO. h sncna nap ujecTepeH, npeacTaBaaeT onpeaeaeHHbie TpyanocTH. 
npoaoabHaa xopoGKa nepeAas MOweT 6biTb aerno yBennseHa no a^HHe ana pa3MemeHna AO- 
noaHMTeabHbix nepeaas. llonepesHO pacno/ioweHHbiM aenraTeab h Kopo6xa nepeaas MMetOT 
orpaHMseHHe no WMpMHe, onpeaeaaiomeecB paccTOHHMeM Meway KonecHbiMM apxaMM 3 Bto- 
moGmjib. Taw. KOHCTpyKTopbi KOMnaHHH Volvo CToaKHyancb c 3 toh npo6aeMOH. Koraa noTpe6o- 
saaocb ycTawoBHTb nonepesHO Ha aBTOMo6M/ie Volvo 850 nsTMUH/iMHApoBWH ABHraTeab. 3ra 
npoGaeMa 6biaa peiaeHa 3a cseT Mcnoab30BaHH« a KOHCTpywitHH kopoGkh nepeaas M56 ao- 
noaHHTeabHoro TpeTbero saaa. flea saaa HBawioTCfi BTopnsHbiMH saaaMM. na oa«OM ycTano 
BaeHbi npoMewynosHbie wecTepHu aas nepeow h btopoh nepeaas. a Ha apyrow — npoMewy- 
rosHbie aaa nsiTOH h 3aaneii. ripoMewyTosHbie uiecTepHH aan TpeTbeii m seTBepTon ycTanoB- 
neHbi Ha nepansHOM sane. KopoGKa nepeaas HMeeT nnTb nepeaas, Tpn Baaa h aaa KOMnneK- 
Ta mecTepeH. 3a cseT yMeHbUjeHHB sncaa ujecTepeH Ha oTae/ibHOM Bane, nosennacb B03 
MOWHOCTb BbinoaHHTb Ba/lbl KOpOse. STO n03B0aHA0 yMeHblUMTb AAHHy kopoGkh (ao 335 MM) 
h ysennsHTb mx wecTHOCTb. ripn 3 tom cHMwaeTcn uiyM npn paGoTe kopoGkh h noBbiiaaeTCfl ee 
ao/iroBesHOCTb. B HacTOfuuee speMH Volvo BbinycKaeT eiae Go/iee nopoTKyio KopoGwy nepe¬ 
aas c seTbipbMH BanaMM. 

Tpexea/ibHbie kopo6kh nepeaas (pnc. 3.14) xapaKTepH3yioTCs HannsneM npsMoH nepe- 
aasM npn 3T0M Ha npHMOM nepeaase TpexBanbHafl KopoGwa HMeeT Gonee bwCOKmh Kflfl, seM 
aByxaanbHaH. tbk «aK b stom cnysae yMeHbiuaKDTCB noTepM Ha Tpenne. Ha ocTaabHbix nepeaa 
sa* TpexBanbHoti kopoGkh b 3ayenneHMH HaxoafTCfl aee napw 3y6saTwx nonec. b to epeMs nan 
y asyxBanbHOH — oaHa. 
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Puc. 3.12. riRTMCTyneHnaTan flayxBa/ibHaq Kopo6Ka nepeaan zierKOBoro aBTowo6M/m c none- 


peMHWM pacnoBowenneM flBMraieBR: 1 - saanaa KpbiujKa Kaprepa ko P o6km nepeaaa; 2 - se- 
flma " wecTepHR V nepeaaaa; 3 — wapaKOBbia noawanHaK nep B MHHoro Baya; 4 — Beaymaa me- 
crepHs IV nepeaasa nepBaHHoro Baya; 5 - nepsaanbia say; 6 - seaymaa wecrepna III nepeaana 
nepBHMHoro Baya; 7 - KapTep ko P o6kv. nepeaan; 8 - Beaytaaa weciepHR II nepers* nepBMHHoro 
Ba/ia; 9 wecTepHa 3apHero xoaa; 10 — npoMewyroHHaa wecTepHa 3aanero xoaa; 11 — Be- 
flyi4a B ibecrepHR I nepeaasa nepaasHoro Ba/ia; 12 - poyaaoBbia noaujanHHK nepsaHHoro Baya; 
13 - caBbHMK nepBMHHoro saya: 14 - canya; 15 - 0yaHe 4 Myc^Tbi; 16 - noaujannaK BbiK/noaeaHH 
cpenyeHaa; 17 - Hanpasya-omaa BTyyaa wy^ibi; 18 - poyanoBbia noaujannaK BropanHoro 
Baya 19 BTopaaHbia nan; 20 - ocb caieyyaTOB; 21 - Beaymaa weciepHa npaBoaa cnaaorvieT- 
Pa ' 22 „_ ujecTepH5 ' nonyoCM; 23 - KopoSKa aa<txt>epeHMaaya; 24 - caTeyyaT; 25 — aaprep cuen- 
yeHaa. 26 npoeaa aya cya B a Macya: 27 — BeaoMaa wecrrepHR ryaBHoa nepeaasa; 28 — pery- 
yapoBOHHoe KOBbuo; 29 - poyaKOBbia KOHasecKaa noawanHaK aacJxJiepeHuaaya; 30 — caybHaK 
noyyoca; 31 - seaoMaa wecTepHa l nepeaana BiopaHHoro aaya; 32 - caHxpoHaaaiop I a II nepeaas. 

BeaoMaa wecTepHa II nepeaaaa BTopasHoro B aya; 34 - donopHoe Koybuo; 35 - ynopHoe 
noyyMoybMO. 36 — BeaoMaa weciepna III nepeaasa BTopasHoro Baya; 37 — caHxpoHa3arop III 
m V nepeaan, 38 — BeaoMaa ojeciepHa IV nepeaasa BTopasHoro Baya: 39 — wapaKOBbia noa- 
wanHUK BTopaHHoro aaya; 40 - BeaoMaa wecrepHa V nepeaasa BTopasHoro aaya; 41 — cmh- 
xpoHaaaiop V nepeaasa; 42 - aroybsaTbta noaujanHRK; 43 - B ay K a nepewHoseHaa nepeaas 
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Pmc. 3.13. KoHCTpyKUMfl AByxeanbHOM nflTMCTyneHHaTOM kopookh nepeaaM npn nepeA- 
weM npuBoae n npoaonbHOM pacnonoweHHH ABMraTenn (Mockbmm-2141): 1 — (JjnaHeu 
nonyocn; 2 — riOAWMnHMK AM(J>cI>epeHUMana: 3 — BeaymaR tuecTepHR peayKTopa npMBoaa 
cnuflOMeipa; 4 — Kopo6Ka AMctxtJepeHpnana; 5 — BeflOMan tuecTepHR rnaBHOM nepeaaMM, 
6 — MaHweTa (canbHMK); 7 — noaujnnHMK BbiK/uoseHun cpenneHMR; 8 — Kapiep cpenneHMR: 
9 — nepBMHHbiPi Ban; 10 — caTe/inm; 11 — nonyoceBbie ojecTepHu: 12 — ocb npoMewyTOM- 
hom mecTepHM 3aflHero xoaa: 13 — npoMewyroMHaR weciepHR 3aAHero xoaa; 14 — weciep- 
hr nepeaaMM 3aaHero xoAa nepBMMHoro Bana; 15 — weciepHR I nepeaaMM nepBMMHoro Bana: 
16 — CMHxpoHM3aTop I m II nepeaaM; 17 — weciepHR II nepeaaMM nepBMMHoro Bana; 18 — Beayman 
ujGCTepHR III nepeaaMM; 19 — CMHxpoHM3aTop III m IV nepeaaM; 20 — BeayujaR weciepHR IV ne¬ 
peaaMM; 21 — Beayiaafl weciepHR V nepeaaHn; 22 — CMHxpoHM3aiop V nepeaaMM: 23 — bwk/iio- 
MaTenb cBeTa 3aaHero xoaa; 24 — Ban nepeKmoMaiemi nepeaaM; 25 — nepewitOMaienb nepeaaM; 
26 — wtok BunoK nepeKmoneHMfl V nepeaaMM m 3aaHero xoaa; 27 — wtok bmrok nepenmo- 
H6HMR III m IV nepeaas: 28 — ujtok BnnoK BKniOMeHHR I m II nepeaaM: 29 — nnyH>«ep: 
30— BeaoMan weciepHR V nepeaaMM; 31 — eeaoMaR weciepHR IV nepeaaMM; 32 — Beao- 
Mas weciepHR III nepeaaMM; 33 — BeaoMan weciepHR II nepeaaMM; 34 — eeaoMas weciepHR 
i nepeaaMM; 35 — BeaoMan weciepHR 3aaMero xoaa; 36 — Beaymas weciepHR inae- 
hom nepeaaMM; 37 — Kapiep rnaBHOM nepeaaMM; 38 — npofiKa MacnocnMBHoro otbbpctmr 
a — oTaepcTMe-eanyH 
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. 3.14. TpexBasibHan Kopo6Ka nepeaas: 1 — nepBMSHbiii Baa; 2 — Kpbmma nofluJHPHHKa; 
3 — BbiK/nosaTe/ib cseTa 3aaHero xoaa; 4 — wanweia nepBMHHoro Bana; 5 — 3aflHMii noawMn- 
hmk nepBHHHOro Bana; 6 — LuecrepHS npMBoaa ripoMewyTosHoro Ba/ia; 7 — canyH; 8 — wecTep- 
Hfl III nepeaasMi 9 - nepeaHMM KapTep; 10 - wecTepHB I nepeaasM: 11 — wecTepHB 3aaHeroxo- 
Aa; 12 — ujtokm nepeKAioseHMB nepeaas; 13 — uiapHK-cfiMKcaTop; 14 — npywMHa; 15 — pwsar 
nepetuuoseHMB; 16 — aaupiTHbiM ynnoTHMTenh; 17 - Konnaw pbisara; 18 — Kopnyc pbisara ne- 
pemiiOMeHHn. 19 — 3aflnnM Kapiep; 20 — BTopMSHbiM Ban; 21 — MaHweTbi yanMHme/ifl 3aflHero 
tapTepa: 22 - CTane6a66MTOBan BTynKa; 23 - wecTepHB npuBoaa aiMAOMeTpa; 24 - npuBOfl 
cnnaoMeTpa; 25 — 3aRHm noauiMnHMK npoMewyrosHoro Ba/ia; 26 — ujecTepHB V nepeaasM. 
27 - 6ombi Kpen/ieHMB ocm npoMewyrosHOM mecTepHu saanero xoaa: 28 — npoMewyrosHaB iue- 
crepHB 3aaHero xoaa; 29 — npoMewyrosHbiM sa/i; 30 - Macno3anMBHaB npo6Ka 

MHorne nerwoBbie aBT 0 M 06 n/ui c MOiMHbiM* ABMraie/istMM ceAsac KOMnneirryioTCB uiecTMCTy- 
nshHaTbiMM K0P06K3MM nepeaas. flan noBbmieHMB wecruocTM sapTepa kopo6km nepeaas mnpo- 
ko npnMeHB»T ope6peHne. n P M M eHeHMe hobwx TexHonorMM m MaiepManoB aaeT B03M0MH0CTb 
yMenbUjMTb Maccy kopo6ok nepeaas. a co3AaHne hobwx cMHxpoHMaaTopoB o6ecnesnBaeT ynys- 
meHMe nerKOCTM BKnioseHMB nepeaas. 

MHoroBantHwe ko P o6km nepeAas npeacTaBnB.OT co6om sempex-ujecTMCTyneHsaTyio 
TpexeaAbHyw KopoSKy nepeaas co BCTpoenHbiM hah coBMeiueHHWM peayKTopoM. PeayKTop mo- 
weT 6b(ib noBbiiuawiAMM mam noHHMotouiMM. noBblUiawtaMM peayKrop (aeriMTeAb) yctaHaBAMBaeT- 


30 29 
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cfl nepen KOpoGwoA nepeflas ti npeflHa3HaseH fl/tfi yMeHbweHMn paapwBa mb way nepeaaroMHwMn 
MHcnaMM coceaHMx nepeaas, He3HasMTe/ibHo yBemisHBaa flnana30H. fle/imenb MMeei ofibiswo 
ABe nepeaasu — npciMyio m noBbiiuatomyio, sto no3Bonfler yBe/iHSMTb smoio nepe/jas BflBoe. 

noMMwaiomnw peayKTop (AeMy/ibTMnmiKaTop) pa3MeutaeTCH 3a kopo6kom nepeflas. fleMynbrn- 
nfiMKarop BbtnonHflioT flByx urn* TpexcrryneHsaTbiM n o6wsho c 60/ibiiiMM nepeaaTosHbiM shc/iom, 
6naroaap« neiuiy eme 6onbiue pacmupnercH fluanaaOH B03M0WHbix nepeflaiosHbix snce/i. 

MexaHM3M nepei</noseHMB nepeaas ao/iweH ofiecnesmb seTKoe nepeKmoseHne, HaflewHyn 
(tiMKcauHK) BKmoHeHHOii nepeflasa m npeflOTspaTHib B03M0>«H0CTb oaHoapeMeHnoro BK/uoseHn« 
HecKO/ibKHx nepeaas. B ero cociaB bxoaht idtokm, bh/ikm m $HKcaTopbi. B nptiBOfle BK/noseHMfl 
npMMeHBtoT pbisarn. Tpocbi h b nocneflHee BpeMfl rnapocraTnsecKHn npHBOfl. A m yMeMbwemia 
TpeHMB ncwi3yHbi MexaHM3Ma nepeKnioseHHB ncwpbiBaiOT Te4>noHOM nan npuMeHHioT uro/ibsaTbie 
noawnnHBKM b wapHupax. 


KAPflAHHAfl flEPEflAHA 


B TpaHCMuccnax aBT 0 M 06 nnen KapaaHHbie nepeaasn npHMeHtnorca pj\r\ nepeaasu MOMeHTos Me¬ 
atfly BanaMn, ocu HOTopbix He ziewaT Ha oahom npaMOfi h n3MeHflioT CBoe nonoweHne b npocipaH 
cTBe. B o6uieM c/iysae. KapflaHHaa nepeaasa coctoht H3 KapaaHHbix BanoB. KapaaHHbix ujapHH- 
poB, npoMewyTOSHbix onop h coeanHHTenbHbix ycTpofiCTB (pnc. 3.15). 

no KOMnoHOBKe KapaaHHbie nepeaasn KnaccMcJ>HUMpyioTCfl Ha 3aKpbiTbie h OTKpwTbie. 
3aKpbiTan KapaaHHan nepeaasa pa3Meinaeica BHyrpix Tpy6bi. Tpy6a mowbt BOcnpunuMaTb 
CH/ibi h peaKUHH. B03HHKaiomne Ha aeayiaeM Mocry, h cnywmb HanpaBnatoiuMM aneMeHTOM noa- 
BecKH (cm. m. 4). B t3koh KapaaHHOii nepeaase npHMeHaeTca ro/ibKO oamh luapHHp. a nepaBHO- 



Puc. 3.15. KapflaHHan nepeaasa: 1 — anacTHsnasi Mycfcra; 2 — 6o/rr KpenneHHa 3/iacTMSHOH My4>- 
ibi k dwiaHuy: 3 — KpecTOBHHa; 4 — canbHMK: 5 - CTonopHoe KO/ibuo; 6 - noauiMnHMK KpecTOBHHbi: 
7 raHKa; 8 — c|>naMeLt 3/iacTMSHOH My<J)Tbi; 9 — canbHMH; 10 — ofioviMa canbHHHa; 11 — kpom 
uneHH eeaonacHOCTH; 12 — 6om KpenneHM* KpOHunewHa k npoMewyrosHOH onope. 13 - nepeflMMM 
KapaaHHbiki ean; 14 — KpoHiurenH npoMewyrosHOH onopw; 15 — npoMOuyrosHaa onopa; 16 — BH/wa 
nepeaHero KapaaHHOro Bana; 17 — 3a ah mi HapflaHHbin Ban; 18 — Burma aa/jHero KapaaHHoro Bana. 
19 — cjjnaHeu BeAymed uiecrepHM rnaBHOtf nepe«asn; 20 — raH«a; 21 — 6onr KperuieHHB bhjihh 
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Phc. 3.16 KoMCTpyKUMH npoMewyTOMHOH onopbi: 1 — BM/wa; 2 — ynpyran noayuma: 3 — noa 
luwnHMK npoMewyTosHoii onopbi 

MepHocTb BpameHMn nappaHHoro Bana KOMneHCMpyeicn ero ynpyroctbio. M3BecTHbi KOHCTpyu- 
umm. b KOTopwx ponb napaaHHoro Bana BbinonHneT topcmoh (ynpyrMM san He6onbmoro anaMeT- 
pa). npM 3tom wapaaHHbie tnapHnpbi oTcyrcTByioi. 

OTKpbiTan nepenasa He MMeeT Tpy6bi, m peaKTMBHbiPi mombht BOcnpMHMMaeTcn peccopaMM 
nan peaKTMBHbiMn TtiraMH. KapflaHnan nepeaana aonwHa MMeTb He inenee AByx wapHHpoB m kom- 
neHcnpyioiuee 3eeHo. Ta« wan paccrronHHe Meway coeAMHeHHbiMH arperaTaMH b npopecce 
ABHweHMq M3MeHneTcn. Ha anMHHo6a3Hbix aBTOMo6nnnx npMMeHWOT KapaaHHyio nepeaaHy, co- 
CTonmyio m 3 flByx BanoB. 3 tmm MCKmonaeTCB B03Mox<HocTb coBnaAeHMfl KpMTM'iecKOM yrnoeoM 
ckopoctm Bana c 3ncnnyaTapMOHHOM. yMeHbiueHMe flnMHbi Bana noBbiwaeT ero KpMTMHecuyio 
HacroTy epameHMfl, KOTopan aonwHa wan MMHMMyM b 1.5 pa3a npeBbiuiarb MaKCMManbHO B 03 - 
MowHyio npM 3KcnnyaTai4MM. KoHCTpyuuMB KapaaHHon nepeaaHM c asyMB BanaMM TpeSyeT npMMe- 
HeMMB npoMemyTOHHOM onopbi oaHoro M3 BanoB (pwc. 3.16), noaujMnHMK KoropoM ana KOMneHca- 
mmm B03MowHoro oceBoro nepeMetaeHMn CMnoBoro arperaia Ha paMe mbm ny30Be ycTanoB/ieH 
b anacTMHHOM xonbue. 

KapaaHHbie wapHMpbi npn BceM MHoroo6pa3MM KOHCTpyKpMM m no KMHeMaTMMecKMM xapaKTe- 
Pmctmkbm M aonycTMMbiM yrnaM Meway BanaMM MoryT 6biib KnaccM^MUMpoaaHbi raw. KaK 3T0 no- 
K33aM0 Ha PMC 3,17. 

KapaaHHbiM mapHMp HepaBHbix yrnosbix CKOpocTefi 6bin M3o6peieH b XVI b. MTanbHHCKMM Ma- 
re M a imkom flmMponaMo KapaaHO m nepsoHasanbHO Hawen npMMeneHne ann noaeeujMBaHMfi <t> o- 
napeM b SKMnawax. nosme anrnMMCKMM yneHbiM Po6epr Tyw aan MaieMaiMneCKoe onncaHMe KMHe- 
M3TMKM aaHMOro MeX3HM3M3. 
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Phc. 3.18. fleTa/JH KapflaHHO* 
nepepaMM (a) h rpaipMK 3a- 

BHCHMOCTH yr/lOBWX CKOPO- 

cTen (6): 1 — ujnnuesafl BM/wa; 

2 — n-o6pa3Has n/iacTMHa; 

3 — CTonopHan iuaft6a: 4 — «pe- 
CTOBMHa; 5 — bm/ik 3 3aflnero 
KapaaHHoro sa/ia: 6 — 3aflHnii 
KapflaHHbm Ban: 7 — 4>/iaHeu Be- 
flytuePi uiecTepHW maBHOii nepe- 
flaHn; 8 — 3aflHM* KapaaHHbw 
luapHMp; 9 — Mro/ibHaTwia noA- 
aiMnHMK; 10 — cTonopMoe KO/ib- 
uo: 11 — 60 /itt 12 — ynnoTHM- 
TenbHoe Konbuo; u — yro/i noBO- 
poTa BeAymero Bana: p — yro/i 
noBopoTa BeflOMoro sa/ia; y— yro/i 
Mexyjy Ba^aMM 
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AMa/iM3 cxeMbi i<apfl3HMoro tuapHMpa nonaawBa- 
ei sro npM iioctorhhok yrAOBOM ckopoctm eepy 
mero aana BeflOMbiii Bpamaercn umuiMHecKM 
(pwc. 3.18): 3a oflMH o6opor AsawAbi OTCTaer 
m aeaxyibi o6roH«eT BepyiMMM BaA. npM 3 tom c yee- 
/iMHeHMeM yrna y Men<Ay sanaMM nepaBHOMep- 
HOCTb BpameMMfl MMTeHCMBHO B03pacTaei, flns 
roro HTo6bi KapaaHHas nepepasa c luapHMpaMM 
HepaBHbix yrnoBbix cKopocreM nepe/iaeana cmh- 
xpoHHoe spameHMe Me>KAy Ba/iaMM coeAMHeH- 
Hbix arperaroB, oHa AOAWHa cocTOHTb m 3 He- 
cKo/ibKMx ujapHMpoB, B3aMMHoe pacnoAoweHMe 
KOTopbix 6yaeT HOMneHCMpoBaTb HepaBHOMepnyio nepepany BpaujeHMR Kax<Aoro wapHMpa. Flo 3 tom 
npMHMHe MMHtiMaabHoe koamhcctbo ujapHMpoB ao/dkho 6biTb paBno 2. npw 3 tom b KappaHHOM nepe- 
Aane c abvma ujapHMpaMM Heo6xoAMMO co6aiofleHMe cneayioinMX KOMnoHOBOHHbixTpe6o8aHMM: 

— seflymne bmakm pacnonoweHbi tioa ymoM 90 ° opHa oTHOCMTenbHO flpyroM: 

— yrnbi MeiKfly saaaMM b o6omx aiapHMpax y x m y 2 paBHbi Mewfly co6om; 

— Bee sa/ibi aemai b oahom n/iocKocTM. 

flnn HapAaHHbix nepeflan, MMeiouinx hmcao ujapHMpoB HepaBHbix yrnoBbix CKopocTert 6o/iee 
Tpex, CMHxpoHHOcib BpameHMB Ba/ioB coeflMHeHHbix arperaroB AOCTMraeTca onpepe/ieHHbiM co- 
OTHOtueHMeM yrnoB Meway BaaaMM ecex wapHMpoB, npM 3tom cooTHomeHMe 3aBMCMT or HMcaa 
ujapHMpoB. KapflaHHbiM ujapHMp HepaBHbix yrnoBbix CKopocTeii (pnc. 3.19) coctomt m 3 flsyx bm- 
OOK, B UMBMHAPMHeCKMe OTBepCTMB KOTOpbIX BCTBBAeHbl KOHUbl KpeCTOBMHbl. BMAKM JKeCTKO 3a- 
KpenaeHbi Ha Baaax. npM BpaipeHMM Ba/iOB Konubi KpecTOBMHbi nepeMemaioTCR oTHOcme/ibHO 
nnocKOCTM, nepneHAMKyAapHOM k ocm Ba/ia. 

KpecTOBMHa KappanHoro uiapHMpa aonwHa crporo peHTpMpoBaTbca A/in MCK/noneHMs nepeMeHHoro 
AMc6a/iaHca xapflaHHoro Ba/ia npn ero BpaiyeHMM. UeHTpapoBaHMe AOCTMraeTca tohhom (JiMKcauneM 
060 MM nOfllbMnHMKOB npM nOMOUJM CTOnopHbIX KO/iep MAM KpblliieK. KOTOpbie npMKpen/lfllOTCH K BM/1- 
KaM ujapHMpa. MMHMMaAbHbiii yroA Me>«Ay Ba^aMM AOAweH 6biTb ne MeHee 2°. MHase uaru)>bi Kpecro- 
bmh Ae^opMMpyioTCfl MrnaMM m taapHMp 6bicTpo pa3pywaeTca (BB/ieHMe 6pMHeAAMpoB3HMR). 

P33BHTMe KOHCTpyKLlMM KapA3HHblX liiapHMpOB HepaBHbix ymOBbIX CKOpOCTeM UJAO no nyTM 
CHMWeHMfl nOTepb, CBR38HHblX C BpaujeHMAMM KOHpOB KpeCTOBMHbl B OTBepCTMRX BMAOK. B KOHCT- 
pyKUMBx nepBbix uiapHMpoB kohuw KpeCTOBMHbl ycTanaBnMBanMCb Ha noAUJMnHMKax CKOAbmeHMa. 
C yneTOM toto hto b tp3hcmmccmm MHoroocHbix 3BTOMo6MAeM hmcao uibphmpob MoweT npeBbi- 
uiaTb ABa AecflTKa. npMMeneHMe b hmx noAWMnHMKOB CKOAbweHMR MoweT cymecTBeHHO CHMwaTb 
o 6 wmm KnA TP3HCMMCCMM. B KapAaHHbix ojapHMpax COBpeMeHHbIX aBT 0 M 06 MneM npMMeHBIOTCfl 
TonbKO MronbnaTbie noAuiMDHMKM KaseHMn. 

B npewHMX KOHCTpyKunstx npMMeH«/iacb CMa3Ka, KOTopyxa 6bino hco6xoammo nepMOAMnecKM 
o6Ho B a«Tb nepes cneuMaabHyw Mac/ieHKy. KapAanHbie uiapHMpbi coB P e M eHHbix a B T 0 M 06 M/ieM 
oPbNHO 3anpaBaaioTCfl BbtcoKOKasecTBeHHOM n/iacTMHHOM CMaaKOM. npM c6opKe m b 3Kcn/iyaTa- 
UMM ee He 3aMeHaioT. 

nO/iyKAPflAHHblE UJAPHMPbl 

ynpyrae no/iyKapAaHHwe mapHMpbi AonycnawT nepeAasy Kpyraiuero MOweHTa M e«Ay ABy M a B a/ia- 
mm. pacno/ioweHHbiMM noA HeKorapbiM ymoM. fl pyr k APyry; aio AOCTMraeTca sa cseT pe^opMauMM 
ynpyroro asena, CBaabiBaromero 06a sa/ia. Vnpyroe 3B eHo MomeT 6biTb pe 3 MH0BbiM mbm pesMHO- 
TKaMeBblM, yCMTieHHblM BblCOKOnpOHHblMM MCKycCTBeHHbIMM HHTBMM MAM CTBAbHblM TpOCMKOM. 

ynpyraa My^Ta TyM6o ( P mc. 3.20) npeAcraenaeT co 6 om npeAeapMTeAbHo cwaTbiM peaMHOBWM 
ynpyTHM ujecTMrpaHHbiM aaeMeHT c npMByAKaHM 3 M P oeaHHbiMM MeTaAAM'.ecKMMM BmiaAbiwaMM. 
Pe 3 MMa Ayame paSoraeT Ha cwarMe. seM Ha pacTaweHMe, noaroMy npeABapMTeAbHoe Hanpawe- 



Pmc. 3.19. KapAaHHbiH uiapHHp HepaBHbix 
yraoBbix cKopocTeH 
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Pmc. 3.20. Ynpyraw Mytjrra ryn6o: 1 — raPwa; 2 — seflOMbifi aan kopoGkm nepeAan; 3 — uiaPiGa 
CTonopnan; 4 — Go/rr (3 hit.): 5, 6 — (JjnaHUbi My<t>Tbi; 7 — oGowMa; 8 — KapaaHHbiM Ba/i; 9 — 
ca/ibHMK; 10 — cTonopHoe Ko/ibpo; 11 — uempupyiomee Ko/ibuo; 12 — yn/ioTHmenb 


Hue CHuwaeT HanpnweHMe pacTHwemifl npM nepeflane 4epe3 uiapHMp Kpyrnmero MOMeHTa. 3ra 
My<t>Ta omuHaeTcn xopomuM aeMni}>npoBaHneM KpyrwibHbix Kone6aHMii n KOHCTpyKTMBHbix cry- 
kob. KpoMe Toro, OHa AonycKaeT yro/i MewAy coeAUHneMbiMM Ba/iaMM no 8° n oceBoe nepeMeme- 
Hue ao ±12 mm, a TaKwe MCK/no4aeT Heo6xoAMMocTb o6cnymMBaHMH. npMMeHemie TanoM MycJiTbi 

b BbicoKOo6opoTHbix TpaHCMMCCMfix Tpe6yeT ydaHOBKH ueHTpupyiomero aneMeHTa. 

WecTKMH KapABHHbiM uiapHup. npeAHa3Ha4eHHbiti Ann KOMneHcaunn HeKWHOCTen Moma- 
wa. MMeeT cymecTBeHHbie HeAocTaTHu: uiyM npn pa6oTe, HM3Kyio AO/irose4HocTb, TpyAoeMKOCTb 
n3roTOBneHnn. flo y«a3aHHbiM npn4HHaM H3 aBioMoGunax npuMeHBioTCB Kpattne peAKO. 

lilAPHMPbi PABHbIX yr/lOBblX CKOPOCTEM 

nepeAHMe BeAymne Ko/ieca nonHonpuBOAHbix m nepeAHenpuBOAHbix aBT0M06nnePi rbiihiotcb 
TatoKe n ynpaBnsieMbiMM, t. e. AO/iWHbi noBopa4MBaTbCfl, 4to TpeGyeT ncno/ib30BaHnn MewAy 
KonecoM n no/iyocbio uiapHupHoro coeAMHeHnn. PaccMOTpeHHbie Bbiwe KapAaHHbie wapHMpbi 
HepaBHbix yrnoBbix cKopocTew nepeAaioT BpameHne MMioiM4ecKM h pa6oTaioT npn neGonbuiHX 
3Ha4eHn«x yrnoB MewAy BanaMM. 4to AenaeT b 3tom cny4ae hx npHMeHeHMe npo6/ieMaTM4MbiM 
B 3TMX yC/lOBHHX H3UJ/1M fipMMeHeHHe CMHXpOHHbie UjapOBbie C04/ieHeHMB, Ha3blBaeMbie 
wapHMpawK paBHbix ymoBbix CKopociePi (LUPyC). B nepeAHenpnsoAHOM aBTOMo6nne o6bi4HO 
ncnonb3yK)TCH Aaa BHyrpeHHMx Tawnx mapHupa (cBB3aHb) c kopo6koh nepeAan) h Aaa BHeuiHux 
(KpensTcn k KonecaM). ycTponcTso sthx uiapHkipoB momho npeACTasmb Tan: b kbikaom wapHMpe 
MMeiOTcn Aae maBHbie peia/iM — Kopnyc n o6oiiMa. OAna b ApyroM. B 3Tnx AeTa/wx Bbino/iHeHbi 
HaHaBKM c luapuKaMM, Koropbie. no cy™ Aena, wecTKO coeAMHRtOT oGe c<t>epM4ecKMe AeTa/iM. 
4epe3 hux n nepeAaeTCB BpameHi-ieoTABHraTe/m k Konecy. B to we BpeMB, AanraflCb b Kanae- 
nax. wapuKM no3Bon«ioT oahoh c<t>epM4ecKO(i Aeiann noBopanHBaTbca OTHOcmeAbHO Apyron 
M npn 3TOM OCymeCTB/lBTb nOBOpOT KO/ieca. npM BCeM MH0r006pa3MM KOHCTpyKTHBHbIX peme- 
hbm. b uiapMupax paBHbix yrnosbix cKopocTeix Aonwen BbiAepwMBaTbcn eAHHbni npMHUHn: 
T04KM KOHTaKTa. 4epe3 Koropbie nepeAaiOTcn OKpywHbie cunw, AO/iwHbi HaxoAHTbCB 
b nnocKOCTH, npoxoAfliuen 4epe3 6ncceKTpncy yr/ia MewAy BanaMM (b GMCceKTopHOii nnocKOCTM) 
(puc. 3.21). 
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Pmc. 3.21. CxeMa UlPYCa: iOj, w 2 — ymoBbie ckopoctm Ba/ioB 1 n 2 cooTBeTCTBeHHo; a, p — yro/i 
ujapHwpa; 0 — TOHKa K0HT3KT3 pbinaroB Ba/ioB 1 m 2; r x , r 2 — paanycbi BpameHMn pbmaroB B a/ia 
1 m Bana 2 cooTBeTCTBeHHo; 00' — 6ncceKTpnca yr/ia <p 


3t° ycno8ne mowho o6ecneHHTb pa3/iHHHbiMM cnoco6aMM. npocTeMiuee peweHkie — o6teflM- 
HMTb flBa 06bi4Hbix KapflaHHbix mapHMpa nepaBHbix ymoBbix cKopocTen TaK. HTo6bi BeAOMaa bm/i- 
na oflHoro c/iywnna BeAymeii bh/ikom flpyroro. Tawaa KOHCTpyKUkm no/iyHH/ia Ha3BaHne cflBoeHHO- 
ro KapaaHHoro uapHupa. 

riepBbie KOHCTpyKunn cflBoeHHbix LuapHMpoB b 20-x rr. npouj/ioro Be«a 6bi/in floso/ibHO rpo- 
M03AKM, He ocTaB/in/in b CTyni-me nepeAHero Koneca Mecia A/m TopM03Horo MexaHH3Ma, KoropbiH 
npnxoAnnocb nepeMemaib k Kaprepy maBHOM nepeAann. 0AH3K0 co BpeMe H eM CABoeHHbie Kap- 
AaHHbie tuapHHpbi coBepweHCTBOBa/incb. cranoBH/iMCb 6o/iee KOMnaKTHbiMM m npoAepwanucb 
Ha zierKOBbix aBT0M06n/inx ao 60-x rr. fl/m CAaoeHHbix mapHHpoB Ha Mro/ibnaTbix noAwnnHHKax 
xapaKiepen ycn/ieHHbm h3hoc 3thx noAUJ h n hmkob h wnno B KpecroBHHbi. raw K3K 6/iaroAapn npe- 
HMymecTBeHHo npnMo/iHHenHOMy ABHweHHio aBTOMo6H/m nr/ibi noAamnHHKOB ne nepenaTbiBa- 
wtct. BcneAciBHe Hero noBepxHocin Aeia/ieii, c KoropbiMn ohm conpuKacaionm, noABepwenb, 
opMHe^kipoBaHHio. a caMH nr/ibi unorAa cnmomwBaiOTCfl. 


KY/lAHKOBblE KAPflAHHblE UJAPHMPbl 

B 1925 r. Ha nepeAHenpnBOAHbix aBTOMo6M/mx noflB/meTcm wapHup -TpaKTa- |pnc. 3.22a) co- 
CTOBIAHM H3 He/bipex ujTawnoBaHHbix Aerane*: A Byx BTy/ioK h ab V x (DacoHHb.x KynaKos. rpymnecH 
noeepxHOCTH Koropbix noABepraioTcn uj/,H<DoBaHH,o. Ec/m paaAe/iHib no ocm CMMMerpHw nynan- 
KOBb.H KapAaHHbiH wapHnp. TO KawAaa sacra 6y fl eT npeAcraB/mib coSoh KapAanHbm wapnup ne- 
L“™“ C > 0 n 0CTeM C 0 " KCMPOBaHHblMl1 0C * MM K34aH ^ (T3K we. K3K y CABoennoro Kap- 
Z7ZLZT H3UJe " CTP3He ^ Pa3Pa60TaH Ky/iaHKOBO-AHCKOBblH UjapHHp, HOTOpbm 
HT ZZt no/iHonpnBOAHbix rpy30BHKax KpA3, Vpan. KaMA3. UJapHup ( P nc. 3.226) cocro- 

ht « rwm npocTbix no KOH*Mrypa 4 MM AeraneA: fl Byx bh„ok. AByx KynaxoB h ahckb. 

^Zir 6/,ar ° flaPa Pa3BMrb,x noaepxHocreH B 3 anMOA6HCT B yioiAMx 

ZaZeZZTaZ ZoTZh "° Be ™™" e WW* MOMenr npn oeecnesennH 

nPHBOilHI K tomv * 0 TP6HMe CKOnb> « eH,1 " MeWAy HOHTaKTMpyiOmHMH nOBepXHOCTflMH 

cLZeVcnZZ Z UJa ° HMP MMeeTCaMbl " HM3K ™ Kn A " 3 ecex ujapHwpoB paanax yrnoBux 
HeaocTaTK^^n 3T ° r ° aBnaeTC(1 narpee m 3a fl H P b, na Aera^x ujapanpa. 

HOBw^eHMA ' Ts iH 1 g“ X -‘" apHHp0B ” UJapHlipoa KV^HKOsoro rnna 6b,nn to^mhom k no.cny 
“ HeMeUKMM M3 °6perarenb Kapn Bene sanareHToaan ma P HKOBb,H 

HapAaHHbm mapHMp c AennienbHbiMH HaHaBKaMH (TMna -Bene*) (pnc. 3.23). 
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Phc. 3.23. lilapHHp c Ae/iMTe/ibHbiMM xaHaB- 
KaMH TMna 'Beiic>': 1. 5 — Ba/ibi; 2, 4 — xyna- 
km; 3 — ujapuMx; 6 — ueHTpupyiomuM tuapnK; 
7. 8 — (tnKcupyiomne lutm^tw 



Pmc. 3.22. KyaasKOBbie KappaHHbie uiap- Pmc. 3.24. UJecTHUjapMKOBbiH tuapHHp c ne- 
Hupbi: a — uiapHMp «TpaKTa», 6 — ancKOBbm /mTe/ibHbiMM xaHaBKaMM 

Oco6eHHocTbio 3Toro ujapHupa flBJiaeTca to, mto npn aBMweHMM aBT0M06ktA« Bnepea aenwe- 
Hue nepeaaeTCfl oflHOfi napoii tuapMKOB, a 3aflHHM xoaoM — apyron napoii. nepeaana ycn/inii 
TonbKOflByMB uiapuKaMM npuTonenHOM K0HT3KTG npHBOflm k 6o/ibWMM KomaKTHbiM HanpflweHM- 
am. noaTOMy oh o6biHHO ycTaHaB/iHBaeTca Ha aBTOM06nnn c Harpy3KOM Ha ocb. He npeBbiwaciaeii 
30 hH, B roflbi Btopoh mmpoboh bomhu noflo6Hbie wapHnpbi npOM3BoacTsa <J>npMbi "BeHflHxc- 
ycTanaB/iHBa/iMCb na Tawne aBTOMo6nnn, kok Bn/innc. CiyaeSeKep, floaw. B OTeMecTBeHHOfl npa- 
KTMKe ohm npmvieHHrciTCfl Ha aBT0M06n/iax yA3, TA3-66. 

Cos/ieHeHun Tnna -Beiio TexHonornHHbi m aeweBbi b npoM3BoacrBe. no3BonsiOT no/iynaTb 
yro/i Meway BanaMM ao 32°. Ho cpok c/iyw6bt n3-3a bmcokmx KOHTaKTHbix HanpnweHnii o6whho He 
npeBbiuiaeT 30 Tbic. km. 

B 1927 r. nonBHnca aiapHKOBbiPi wapHMp c aenmeabHbiM pbisaMKOM. LilapHHp TexHO/iorMse- 
ckm c/iowen, ho oh 6onee KOMnanTeH, HemenM wapHMp c ae/iMTenbHbiMM KaHaBKaMM, m Mowet 
paSoTaTb npH yrnax Meway aanaMM ao 40°. Taw k3k ycMnne b stom uiapHupe nepeaaeica eceMM 
mecTbio ujapHKaMH, oh o6ecneHMBaeT nepeaany 6onbworo KpyTSiaero MOMeHTa npn Ma/ibtx pa3 
Mepax. flonroBeMHocTb ero aocTMraeT 100-200 Tbic. km. 

AanbHenujeH 3B0/noLiMeM 3Toro noaxoaa nB/iaeTcfl uiecTMUJapMKOBbiM wapHMp Tuna -Bnp- 
(t>nnbA" c aeawTeabHbiMM KaHaBKaMH (pnc. 3.24). 
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Pmc. 3.25 yHHBepcanbHbiM uiecTHuiapMKOBbiH KapAaHHbiM uiapHMp (Tun GKN): 1 — cronop 
hch? Honbuo KOpnyca BHyrpeHHero wapHwpa; 2 — 3amnTHoe KO/ibyo BMyTpeHHero ujapHupa; 3 — nop 
nyc BHyrpeHHero uiapHHpa; 4 — ynop Bana; 5 — cronopHoe Ko/ibpo; 6 — o6oMMa; 7 — uiapMK; 
8 — ynopHoe Konbiio; 9 — cenaparop; 10 — HapywHbiii xoMyT; 11 — <J>nKcaTop BHyrpeHHero 
uiapHHpa; 12 — 3amMTHbiM sexon; 13 — BHyrpeHHMM xoMyr; 14 — Ban npMBOfla noneca; 15 — 3a- 
iMMTHoe Ko/ibpo HapyrHHoro uiapHHpa; 16 — nopnyc napywnoro uiapHHpa 

TawoM LuapHMp Mower pa6oTaTb npn yrae Meway BanaMH «o 45°. LLlapuMpbi aioroTHna MMeioT 
BbicoKyio flonroeeMHOCTb. Ochobhoh npusHHOH npewfleBpeMennoro paapyuieHMn uiapHHpa BBnn- 
eTcn noBpewaeHHe anacTHSHoro 3amnTnoro sexna. no stow npnsHHe aBTOMo6nnM bwcokom npo- 
xoammoctm sbcto HMeoT ynaoTHeHne b BMae cTanbHoro Konnana. OanaHO sto rpmboamt k yBenn- 
neHMio ra6apnT0B uiapHHpa m orpaHHSHBaeT yron Meway BanaMH ao 40°. flaHHbin Tun uiapHnpoB 
urnpoKo npHMeHsieTCB b KapaaHHOM nepeaane nepeanirx ynpaenaeMbix h Beayianx uonec coBpe- 
MeHHbix aBT 0 M 06 nneii. Oh ycTaHaB/iHBaeTcn Ha HapywHOM KOHue KapaaHHoro Bana: npn stom 
na BHyrpeHHeM KOHpe Heo6xoanMo ycraHaBAMBarb uiapHHp paBHbix yr/iOBbix CKopocTen. cnoco6- 
HbiM KOMnencHpoBaTb M3MeHeHne anHHbi KapaaHHoro sana npH ae(j50pMaunn ynpyroro aneMeH- 
Ta noaBecKM Tanne (Jjvhhuhh coBMemaer b ce6e yHHBepcanbHbiM uiecTMUiapMKOBbiH KapaanHbiH 
uiapHHp (TMn GKN) (pmc. 3.25). 

Oceaoe nepeMemeHHe o6ecnesMBaeTcn nepeMemeHneM uiapHtroB no npoaonbHbiM naHas- 
HaM Kopnyca. npn 3tom, TpeSyeMan BennsHHa nepeMeiueHnn onpeflenneT AnnHy pa6oseM no- 
BepxHOCTH, hto BnMBeT na pa3Mepbi uiapHHpa. MaucHManbHbiH AonycTHMbin yro/i HaKnoHa Bana 
b aaHHOH KOHCTpyKLiMM orpaHMSMBaeTcn 20°. npH oceBbix nepeMemeHMBx uiapHKH He nepeKarw- 
aaioTcn, a CKo/ib3flT, hto CHMwaeT KflA uiapHnpa. 


(TIABHAH HEPEflASA 


rnaBHan nepeaasa ofiecnesMBaeT nocTonHHoe yBennseHMe Kpymujero MOMeHTa m nepeAasy ero Ha no- 
nyocH, pacnonoweHHbie noA yrnoM 90° k npoflonbHOH ocm aBTOMoennn m fla/iee k eeayuiMM KonecaM. 

no rnny ocHOBHbix nap mecTepeH rnaBHbie nepeAasn pa3flennioTCB na sepansHbie, KOHHse- 
CKMe. rMnOMAHbie H UMAHHAPMSeCKHe. 

Ec/im rnaBHaa nepeAasa MMeeT o«Hy napy uiecrepeH, to ee Ha3biBaior oAMHapHon, ecnn ABe 
napw — abomhom. 

SepBBMHan r/taeHan nepeflasa (pmc. 3.26), no cpaBHeHHio c rnasHbiMH nepeAasaMH APyr mx 
TMnoa, MMeeT naMMeHbuiMe raSapmui m Han6onee 6ecuiyMHa. OAHaKO OHa MMeeT hm3kmm KDfl 
(0.9-0.92). rpyAoeMxa b MaroTOBneHHH m TpeOyer npHMeHeHMfl aim* 3y6saToro Benua aopotocto 
fluieii OnOBflHMCTOM 6p0H3bl. B CBA3M C 3TMM B HaCTOmuee BpeMH He npMMeHHeiCfl. 

KoHMHecKan r/iaBMaa nepenana (pnc. 3.27) Manana uimpoko npMMeHBTbCfl Ha bbtomoPm- 
imx c 1913 r., koiab 4>npMa «rnHCCOH« pa3pa6oTana 3auenneHMe c KpyroBbiM 3y6oM. KoMcrpy- 
kthbhom oco6eHMOCTbto KOHMnecKOM nepeAanH BBn«eTcs ro. sto aepuiMHbi nasanbHbix kohvcob 
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Pmc. 3.26. SepsnHHan nepepaxa 


BeAVUieii m BenoMoPi uiecrepeH newar b op- 
hom Toxxe. Chau. peMCTByioipMe Mewpy wee 
TepHBMM raxoM nepepaxM. CTpeMATcn Hapy- 
uintb npaan/ibHOCTb 3apenneHMB xoHMxecxMx 
mecTepeH, m noaroMy HeoSxoflMMO o6ecnexMTb 
AocraTOHnyio wecTKocib scex aneMenTOB 
rnaeHOH nepepaxn: xapTepa, Banos, nopwMn- 
MMKOBbix y3/ioB 3Aecb, nan npaBnno, npMMe- 
HfllOTCFI pOAMHOBbie XOHMHeCXMe nopWMnHMXM. 

KOTopbie ycTaHaB/tuBaioTCB c npepBapMTenb- 
HblM HBTBrOM. yMeHbWeHMB BAMBHMB 

toxhoctm 3auenneHMfl Ha pa6oiy 3y6xaTOM 
napbi, papMyc xpMBMSHbi 3y6a BepyipeM aiec- 
repHM BbinonHfieTcn Hecxonbxo MeHbWMM, 
xeM papMyc KpnBH3Hbi 3y6a sepoMOM wec- 
repHH. 

KoHHMecwan nepepaxa MMeeT pocTaToxxo 
BbicOKHH Knfl (0.97-0,98), Taw xax Mewpy 
3y6bBMn HeBenHKO TpeHMe cxonbweHMA. 

B to we speMB OHa HMeeT HaMSonbWMe ra6a- 
PMTbl H TIBAVieTCH C3M0M WyMHOM M3 CyipeCTBy- 
K3LAMX nepepax, 

TMnoHAHaB rnaeHas nepepaxa (pnc. 3.28) 
nonBMAacb Ha aBT0M06Mne b 1925 r. b pe- 
3ynbraTe CTpeMneHMfi CHH3MTb peHTp Macc as- 
TOMo6MneM. BHaxane ee npMMeHnnM Tonbxo 
Ha nerxosbix aBTOMo6nnnx, ho, xorpa nponBM- 
nMCb Bee pocTOMHCTBa rnnoMAHOM nepepaxn, 
ee CT3AM UJMPOKO npMMeHSTb M Ha rpy30BMK3X. 

B oTAHHMe ot KOHHHecKOM b rnnoMpHOM nepe- 
paxe ocm 3y6xaTbix xonec He nepecexaioTCR. 
npM 3tom ocb eepyweii ujecTepHM cMeipeHa 
OTHOCMTeAbHO OCM BepOMOM oiecTepHM. Max 
npaBMAO, BHM3. 

OCHOBHblM POCTOMHCTBOM TMnOHpHOM nepepaHM HBAHIOTCH: MeHbUJMe no cpaBHeHMK) C XOHM- 
necHOM ra6apMTbi: MeHbwas Harpy3xa Ha 3y6 m hm3xmm ypoBeHb wyMa. Taw Max b 3apenneHMM no- 
ctobhho HaxopHTCB 6onbwee, no cpaBHeHMK) c xoHMxecxoM nepepaxex, xmcao 3y6beB; bo3mow- 
HOCTb bamahma Ha KOMnoHoexy aBTOMoSMAB (noHMweHMe uenTpa Macc. yMeHbweHxe TOHHenn 
b nony Ky30Ba, xepe3 KOTopbiM npoxopMT xappaHHaA nepepaxa m t. p.). B to we epeMA HanMxxe 
cMeipenMB o6ycnoBAMBaeT npxcyTCTBMe b 3apenneHMM noebiweHHoro TpeHMA cxonbweHMA, xto 
CHM waeT KnA po 0.96. 

UMAHHApnieCKaB rnaeMax nepepaxa (pmc. 3.29) npMMeHAeTCA b nepepHenpMBopHbixasTO- 
mo6maax npM nonepeHHOM pacnonoweHMM pBMraTenx. B cyipecTsyioipMx xoHCTpyxpMxx 3y6bA 
MMnMHppMxecxoM nepepaHM BbinonHxioTcx xocbiMM mam weBpOHHbiMM. flepepaToxHoe hmcao 
oSbiHHO ripMHMMaiOT paBHbiM 3.5-4,2. yeenMxeHMe nepepaToxHoro HMcna Bbiwe yxa3aHHoro px- 
ana3ona npMBopMT x yBenMxeHMio ra6apMT0B m ypoBHA ujyMa rnaBHOM nepepaxn. KnA umamhapm- 
xecxoM napw HanSonee BbicoxnM — He MeHee 0,98-0,99. 

ABOHHbie rnaBHbie nepepaxH (pnc. 3.30) npnMeHAiOTCA Ha rpy30Bbix aBT 0 M 06 MAAX npM He- 
oPxoammoctm noAyxeHMB OOAbibMx nepeparoxHbix xxcen. no xoMnoHOBxe ohm BbinonHAioTCA peH- 
TpaAbHbiMM m pa3peAeHHbiMM. UeHTpaAbHbie pBOMHbie rnaBHbie nepepaxM npepcraensiOT co6om 



Pmc. 3.27. KoHMxecxaB nepepaxa 
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Puc. 3.28. TMnoHAHan r/iaBHan nepepana: a — cxeMa; 6 — KOHCTpynunn: 1 — KapTep 3apHe- 
ro MOda; 2 — no/iyocb; 3 — raiiKa nofluinnHUKOB An4xt>epeHpna/ia; 4 — nopujHnHHK an<M>epeH- 
mia/ia; 5 — BepoMaa wecTepna tnaBHOA nepepami; 6 — canyH; 7 — ra*Ka: 8 — wa*6a; 9 — <J>/ia- 
neu BepymePt wecTepHM; 10 — MaHweTa; 11 — rpa3eoTpa*<aTe;ib; 12. 14 — noflWMnHMKM Bepy- 
mePi ujecTepHu; 13 — pacnopHoe Ko/ibpo; 15 — perynnpoao4Hoe xo/ibuo; 16 — seaymaa me- 
ctepHfl; 17 — Kaptep peayKtopa: 18 - 6onr; 19 — ctonopHaa n/iacTMHa 
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Pmc. 3.29. UM^HHAPMHecKan nepeflasa 


coMeiaHne kohmscckom mam rMnoMflHOM napw 
C UlMAMHflPMMeCKOM, KOTOpbie OSbeflMHeHbl 
b o6meM napTepe. 

Pa3HeceHHbie maBHbie nepeaaMM coctobt 
m3 ueHTpa/ibHoro peayKTopa b Bnae KOHMHe- 
ckom mam TMnoMaHOM napw m asyx peayKTopoB. 
pa3MemeHHbix b crrynMuax KOAeca (pmc. 3.31) 
MAM 6AM3KO K KOAeCSM. 




Pmc. 3.31. BeayujMM moct rpy30Boro aBTOMo6Mnn c pa3HeceHH0ii rnaBHOii nepeflaneii m ko- 
AecHbiMM nAaHetapHbiMM peayKTopaMM 


fllltPOEPEHUMA/l 


ripM noBopoTe 3BT0M06MAB. Bee ero KOAeca npoxoflHT pa3HbiM no anMHe nyTb. m ecAM Meway asy- 
ma BeaymMMM KOAecaMM cyiaecTByeT wecTKas CBH3b, ohm HanHyr npocwaAb3biBaTb. CKOAb«eHMe 
KOAec npM nosopoTe npMBoaMT k noBbiaieHHOMy pacxoay ronnMBa, M3HOcy ujmh. HapyweHMio 
yCTOMHMBOCTM M T. R. 

flM<t)0epeHUMaA no3BonseT BeaoMbiM BanaM spaiaaTbCA c pa3HbiMM yrnoBbiMM ckopoctamm 
m BbinoAHfleT (JjyHKpMM pacnpeaeAeHMfl noaBoaMMoro k HeMy Kpyisiaero MOMeHTa Me»<ay Koneca- 
MM MAM BeayiAMMM MOCTaMM. flM0C{)epeHUMaAbl 6blBaK)T Me>KKOAeCHblMM M MewOCeBbIMM (B cny- 
Hae ycTaHOBKM Meway HeCKOAbKMMM BeayiAMMM MOCTaMM). 
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Pmc. 3.32 CxeMa paooTbi (a) h fleTann ( 6 ) KOHMsecKoro CHMMeipHSHoro AM<t><t>epeMUna/ia: 

1 — KopoSKa caTen/uiTOB fln<t>4>epeHuna/ia npaBan; 2 — 6ojit kopo6km caTen/iMTos; 3 — onop- 
Nan waii6a lueciepHM; 4, 8 — no/iyoceabie uieciepHu; 5 — onopHan iuaii6a caie/i/ntTa; 6 — ca 
TejuiMTbi; 7 — ocb caTe^nmoB; 9 — neBan Kopobna catenmiTOB fln4>iJ>epeHMMa/)a 
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BfiepBbte an4xJiepeHnna/i 6bin npaMeHOH b 1897 r. na napoeoM aBTOMo6ane. B nacTosmee 
BpeMH Bee sBioMofiMmi MMetoT MemMonecMbie AHMepeHqaanhi na Beaymax Moctax. Haafionee 
pacnpoctpaweHHbiM nB/inercfl KOMaHecna& caMMetpanHbia aa<t>$epeHijMan (pac, 3.321, skaiohb- 
tomaa a oees wopnyc, caierinaTbi. oqb care/i/iama (nan KpacTOBWHy} a nonyoceswe luecrepMu. 
06MSHO hbc/io caiennaroB b aaeJ>ct>epeHuaanax ner«0Bbix aBTOMoSanea — asa. rpyaosbix a Bite 
aopowMbix — neibipe. 

CMMMeTpMHHbia aa<|><tiepeHUMa;i nonysan cbob HaaeaHae 3a cnoco6nocTb pacnpeaenwrb noa- 
noflaMbia momghi nopoBHy npa ;iio6om cootHOUJeHaa yrnosbix cnopocTea, coeaaaeHHbix c hum 
ea/ioB. flpaMeHeHMe tskoi o an<M>epeHnaana b KanecTBe Mewno/iecMoro, o6ecnesaBaeT ycroa 
HMBOCTb npa npaMonaweaHOM asaweHMM, a Taio«e npa TopMowenaa ABaraTeneM Ha CKO/ib3Moa 

aopore. 

CyiaecTBeHHbiM HeaocTaTKOM oSbiHHoro aacJx^epeHuaana HB/isieTCB CHaweHae npoxoaaMocia 
asTOMOSann. ecna obho a3 ero Konec nonaaaeT b ycnosan Manoro cuenneaas c onopHoa noBepx- 
HOCTbio. npa 3 tom wa KO/ieco, Haxoamaeecn b HopManbHbix cqenHbix ycnoBanx, nenb3R noaBecia 
HpyTBiaaa MOMeHT. npeBbiiaaioiaaa tot, KOTOpbia MoweT 6biTb peana30BaH aa KO/iece, Haxoaa- 
iaeMc« b ycnoBasx Manoro cqenneHan (sto npaBoaar k npo6yncoBKe Koaeca). fins npeoaoaeHas 
3toto HeaocraTKa b HenoTopbix KOHCTpyKqaax acno/ib3yioTCB pa3aasHbie ycTpoacTBa, Korapbie 
paccMOTpenbi Hawe (cm. §22 pa3aen »fla<l>it>epeHuaa/ibi no/iHonpaBOAHbix aBTOMo6anea»). 


§21 

ABTOMATMHECKME TPAHCMMCCMM 


nepeitniOHeHae nepeaan Ha nepsbix aBT 0 M 06 annx 6bino aosoJibHO TpyaHbiM aenoM a Tpe6oBano 
onpeaeneHHoro HaBbma. no3TOMy ywe raraa no«Bn«/iacb KOHCTpyixqaa aBTOMaTasecKax TpaHC¬ 
Maccaa HeaoTopbie a306peTaTena nbna/iacb aBTOM3Ta3apoBaTb MexaHanecKae Kopo6Ka nepe- 
aan. co3aaBa« xaTpoyMHbie ycrpoacTBa. Konapyioiaae aeacTBan BoaaTe/ifl npa nepeumoneHaa 
nepeaan, apyrae co3aaBana SeccTyneHnaTbie TpaHCMaccaa. acno/ib3yn pa3/iaHHbie ycrpoacTBa 
ib ochobhom cfrpaKqaoHHbie), KOTopbie Moryr nnaBHO a3M©HBTb apyraiuaa MOMem. 

Bee Taaae KOHCTpyKqaa. kbk npaBano, 6bina cnowHbiMa, HeaaaewHbiMa a ManosctxtieKTaBHbi 
Ma, noroMy, hto b Te BpeMeHa He cymecTBOBano cooTBeTCTByiomax TexHonoraa a naae>KHbix cac- 
TeM ynpaaneHan. no Mepe pa3BaTan KOHCTpyaqaa MexaHanecnax kopo6oh nepeaan. cqenneHaa. 
noBBneHas) caHxpoHa3aropoB, npoqecc ynpaB/ienaa MexaHasecnoa KopoSKOa ynpocTa/iCT a Te- 
nepb ann nepeKmoneHafl nepeaan He Tpe6yeTCH 6o/ibuioro onbrra. B to we BpeMti. poor aHTeHcae- 
HOCTa aBaweHan, ocoSeHHO Ha ynaqax 6o/ibiuax ropoaoe npaBOaaT k TOMy, hto MHorae BoaaTena 
npeanonaTaioT aBTOMaTanecKae TpaHCMaccaa, a36aBn«iomae ax ot nocTOHHHoro ynpaBJieHas 
cqennewaeM a Kopo6i<oa nepeaas. 

ABTOMaTasecHae TpaHCMaccaa. no3BO/iniomae BoaaTenio ynpaB/iurb pewuMOM ABaweHas 
c noMombto To/ibKO asyx neaanea: -ra3a” a TopM03a. MoryT aMeTb «opo6Ky nepeaan ana ne aMeTb 
ee. Ko BTOpOMy Tany othocsitch raapoo6beMHbie a aneKTpasecKae TpaHCMaccaa. KOTOpbie no3ao- 
nnioT b onpeaeneHHOM aaanasoHe nonysaTb /uo6oe nepeaaTOHHoe nac/io. 

B raapooSbeMHoa TpaHCMaccaa raapaB/iaHeCKaa Hacoc, npaBoaaMbia b AeacTBae ot aaara- 
Tens BHyTpeHnero cropaHan. coeaaHSieTCfl Tpy6onpoBoaaMM c raapoasaraTe/iBMa. KOTopbie npa- 
Boam b aeacTBae Beayiaae Ko/ieca aBT 0 M 06 a/iH. raapocTaiaseCMaa HanopwaaHOCTa. coaaaBae- 
Mbia hscocom. npeo6pa3yaTca b Kpyrmaaa momcht Ha Banax raapoABaraTe/iea. raapoo6beMHbie 
TpaHCMaccaa He nonyna/iu uiapoKoro pacnpocTpaHeHan Ha aBTOMo6an«x a3-3a Ha3Koro Knjl 
a BbicOKoa CToaMocra, ho flOBOTibHO nacTO acno/iu3yiOTCfl b aopowHO-CTpoaTeabHbix MauiaMax 








Puc. 3.33. Motop-Koneco aBTOMo6M/iH 


B 3/ieKTpMMeCKMX TpaHCMHCCMRX BeflymMe 
Koneca aaT 0 M 06 nnR npHBopuTcn b aeMCTBue 
3neKTpoflBnraTe/iflMM. x xoTopbiM ot renepa 
Topa nopaeTCB 3/iexTpnHecKHM tok. 3/iexTpo- 
flBMraie/ib c peAyxTOpOM Mowei pacnonaraTb- 
cs HenocpeacTBeHHO BHyrpM xoneca. Taxan 
KOHCTpyKMHB HOCMT Ha3BaHMe MOTOp-KOneca 
(puc, 3.33). 

3/ieKTpnMecKne tp3hcmmccmh b 6/iMwaii- 
iueM eyaymeM nonynaT mnpoHoe pacnpocrpa- 
HeHne npM nepexoge k anbTepnaTMBHbiM mc- 

T0HHHX3M SHeprwH (CM. (71. 8). 

B aBTOMaTMHeCKMX TpaHCMMCCHBX C KOpo6- 
waMM nepeaas ncno/ib3yioTCfi CTyneHxaTbie 
(aBTOMaTM3MpoBaHHbie), 6eccTyneHMaTbie (Ba- 
pnaiopbi) n KOM6MHMpoBaHHbie (rxAPOMexa- 
HHMecKwe) kopo6km nepeaaH. 


rMflPOMEXAHMHECKAfl flEPEflAHA 


ruflpoMexaHMHecKafl nepeaa^a (rMD) ycneujHO npuMeHneTcn Ha aBT0M06n/iflx ywe 6o/iee nonyBe- 
xa h aaeT B03M0WH0CTb 33MeTH0 06/ierHHTb ynpas/ieHMe aBTOMo6n/ieM. 

npHMeHeHMe rMAPOMexaHMHecxoii nepeaasM Ha aeTOMoOwie no3BO/meT no/iysMTb caeayio- 
mne npeHMymecTBa: 

1. 06ecneHeHne aBTOMaTH3aunn nepexmoneHHfi nepeflas h oTcyTCTBHe Heo6xoflHMOCTM HMeTb ne- 
aanb cpenneHHB. 

2. noBbimeHne npoxoflHMOCTH aBT 0 M 06 n/iH b ycJioBHnx 6e3Aopowbn 3 a cxeT OTcyTCTBHfl pa3pbiBa 
noToxa moiuhocth npH nepexmoseHMH nepepan. 

3. noBbitueHne ao/iroaesHOCTM ABMraTenn h arperaios tp3hcmmcchh 3 a cxer cnoco6HOCTx thapo- 
TpaHC0opMaTopa CHHwaTb anHaMH4ecxne narpy3XM. 

B to we BpeMfl xax Heflociaiox Heo 6 xoanMO OTMeTMTb noTepio moimhocth m noBbitueHMe pac- 
xofla Ton/iHBa 3a cnei 60 /iee hh3xoto KPIfl TMn no cpaBHeHHio c aBTOMo 6 n/ieM, nMe»ianM Mexa- 
HHHecxyio xopoSxy nepeflas. 

rMflpoMexaHMHecxan nepepasa BxniOMaeT b ce6a tpm ocnoBHbie sacm: 

— rn,qpoTpaHC<}>opMaTop; 

— MexaHHMecxyto xopo 6 xy nepeaax; 

— CHCTeMy ynpaB/ieHMB. 

Ha aBTOMo6Hnflx l~Mn BnepBbie normn/iacb b ClilA: b 1940 r. xopoSxa Hydramatic 6bina 
ycTaHOBneHa Ha aBT 0 M 06 n/iax Oldsmobile. Cnpasefl/iHBOCTH paflx hcoOxoahmo oTMeTHTb, hto 
eme c Haxa/ia 1930-x rr. Ha aHr/iHPicxMx aBT 06 ycax ncno/ib3osanacb rMApoMexaHMHecxan 
TpaHCMHCCMB Wilson, xoTopaa He 6bma aBTOMaTHxecxoM, ho 06 /iernana pa 60 Ty BOflHTenn. 
B HacTOfliyee BpeMR b ClilA rMn CHa6waioTCR 90 % nerxoBbtx aBT 0 M 06 n/ieM, a Taxwe Bee ro- 
poACxxe aBT 06 ycbi h 3HaMHTenbHan nacTb rpy30Bbix aBTOMo6nneii, B EBpone Maccoeoe npn- 
MeHenxe TMn Hana/iocb Tonbxo b Hasane ceMHflecmbix rofloe npoiunoro aexa, xoraa 3 tm ne- 
pepasH Hauinn npuMeneHne b aBTOMo6H/iRx Mercedes-Benz. Opel. BMW. B 3 to we apeMR 
b Eepone CTponTcs cneunann3npoBaHHbie 3aB0Abi no npon3BOACTBy TMO: 4>npMa Borg-Wamer 
CTPOMT 33B0A b Aht/imh (r. /leTn^opA), Ford — b r. Bopao (OpaHUHR), GM — b dpacCypre 
(OpaHUHH). B flnoHMM noaB/iRioTCR cpa3y ABa cneunann3npoBaHHbix npow3 boactb 3 — Jatco 
m Aisin-Warner. 
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Pxc. 3.34. CxeMa rMApoTpaHC<t>opMaTopa: 

1 — 6noxxpoB04Han Mycjna; 2 — Typ6xHHoe 
xoneco; 3 — nacocHoe xo/ieco; 4 — peaxrop- 
Hoe xoneco; 5 — MexaHM3M cbo6oahoto xoaa 


rnflpOTpanc<l)opMaTop (pxc. 3.34; 3.35) 

6bin M3o6peieM neMepxxM npo<tieccopoM ®er- 
TMurepoM b 1905 r. flpewAe xeM HafiTM npxMe- 
HGHMe Ha aBT0M06H)lRX, rxApOTpaHc<J>opMarop 
Hcnoiib30Bancfl Ha cyAax m TennoB03ax. 

npOCTeHlUHH rHflpOTpaHC(l)OPMaTOp, Bbl- 
nO/lHeH B BHfle KaMepbl TOpOMAanbHOM (fcop- 
Mbi h BKmoxaeT b ce6x TpH nonacTHbix xo/ieca: 

HacocHoe. Ban xoToporo coeAXHen c xonen- 
naTbiM sanoM ABxraTena; Typ6nHHoe, co- 
eAHneHHoe c TpaHCMMCCxex. h peaxTop. 
ycTanoBneHHbiH b xopnyce TMAPOTpancrtrop- 
Maiopa |pxc. 3.36). 

rHApoTpaHC([)opMaTop 3anonHfleTca cne- 
pxanbHOx wHflxocTbio. KawAoe xoneco MMeeT 
HapyM<HblH M BHyTpeHHHH Topubl. Me>KAy XOTO- 
pbiMH pacnonaraioTcx npo<t>xnxpoBaHHbie no- 
nacTH, o6pa3yioiuHe xananw a^b npoioxa 
whakocth. Bee xoneca rMApoTpaHc4>opMaropa 
MaxcHManbHO npn6nn>xeHbi APyr x Apyry. 
a BbiTexanHio wxaxoctx npenBTCTByeT cnepx- 
anbHoe ynnoTHeHxe. 

flpH Bpamenxx xoneHsaroro eana AsxraTe- 
nn BpamaeTcn Hacocnoe xoneco, xoTopoe 
nepeMemaeT wxAHOCTb, HaxoAflmyiocH Mew Ay 
ero nonacTBMH. WxAxocTb He ranbxo Bpa- 
maeTCB OTHOCHTenbHO OCX THAPOTpaHC®Op- 
Marapa, ho h 3a CHeT bo3A6hctbhb Ha nee peH- 
rpo6e>XHbix cun nepeMemaeron BAonb nona- 
errex nacocHoro xoneca no xanpaB/ieHxio ot 
BxoAa x BbixoAy. hto conpoBowAaeTcn yBenxxe- 
HxeM xMHeTHMecxoM 3Heprnx noToxa. Ha Bbixo- 
Ae H3 HacocHoro xoneca norox wxakoctx nona- 
AaeT na Typ6xHHoe xoneco, oxa3bisan cxnoBoe 
B03A6XCTBne xa ero nonac™. 3aieM norox no- 
naAaeT b peaxTop. npoxAB xoropbix, B03Bpa- 
maercfi x BXOAy b nacocHoe xoneco. TaxHM 06- 

P330M, wHAKOCTb hoctobhho nepeMeiuaeroa no saMXHyraMy xpyry pxpxynflpxx. oepasoeaHHOMy 
npoTOHHbiMH Macro mx Bcex Tpex nonacTHbix xonec. m hoxoaxtcb c hhmh b cxnoBOM b33xmoabxct- 
bhh. ripx 3 tom nacoc nepeAaeT sHeprxio ABxraTenn noroxy, a tot. b cboio oxepeAb. — rypexHe. 

Ecnx 6u MewAy HacocHbiM x Typ6xHHb.M xonecaMx oroyrcTBOBan peaxTop, to Taxan xohct Py x- 
pxfl (rxAPOMy®Ta) ocymecTBnnna 6bi nepeHOC 3Heprxx ot ABHraronn x TpaHCMxccxx rxAPasnxHe- 
ckhm cnocoSoM, 6e3 B03M0WH0CTM H3MeHeHMfl xpymmoro MOMeHTa. PacnonoweHHbiH MemAy xo- 
necaMH rxAPOTpaxc^opMaropa HenoABxwxb.x peaxrop. xMeeTnonacTH cnepxanbxoro npo4>xn«. 
xoTopbie H3MeHBK)T HanpaB/.eHxe noroxa wxaxocth. BbixoAmuex H3 Typ6HHHoro xoneca x nanpa- 
BnsioT ero noA onpeAeneHHbiM yrnoM na nonacTX HacocHoro xoneca. 3ro no3aonxeT 3HanxTenb 
ho y B enHHHTb nepeASBaeMMS ot ABxraTens b TpaHCMxccxio Hpyromxx MOMeHT. 

J1io6om rHAPOTpaHC®o P Marop xapaxTepxayeroa onpeAeneHHbiM Knfl. nepeAaroHHb.M otho- 
oieHxeM, xoiopoe noxaswaaeT cooTHOweHxe yrnoeb.x cxopocTex ero xonec. x xoaWxpxeHTOM 
TpaHciJjopMapxx. noxa3b.aa.omxM. so cxonbxo paa yBenxMXBaeroa BHaxeHxe xpyrowero momgh- 


Pxc. 3.35. BHeuiHMM bma rnApoTpaMC<J>op- 
MaTopa 
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Pmc 3 36 fleTa/iM rnApoTpaHc<t>opMaTopa: 1 — HacocHoe Ko/ieco; 2 — Typ6MHHoe Ko/ieco; 
3 — KpbiujHn My<t>Tbi CBo6oflHoro xoAa; 4 — nacTb Kopnyca rnppoTpaHC(t)opMaTopa; 5 — ocraTKM 
pa6oneii wmakoctm c npopyKTaMH MexaHunecKoro M3Hoca AeTa/ien; 6 — noneco peaKTopa; 7 — 
My(J)Ta cBo6oflHoro xoAa peamopa; 8 — ynopHas wanGa TypGMHHoro Ko/ieca; 9 — ynopHbin riOA- 
ujunHUK peaKtopa; 10 — nopiueHb Gaokhpobkm rnApOTpaHc4>opMaTopa 


Ta. MaHCMMa/lbHbm K03(|><|)M4MeHT TpaHC0OpMauHH 3a8HCMT OT KOHCTpyKMMM rHAP0TpaHC(J)0pMa- 
Topa n Mowei codaB/iHTb ao 2,4 (npn HenoABumHOM Typ6nHHOM Konece). ripn yaennHeHHM nac- 
Toibi BpameHun Bana AsuraTenw yBenuMMBaeTcn ymoaafl CKopocrrb Hacocnoro n TypGMHHoro ko- 
nec, a yBenuneHne Kpyrflmero MOMeHTa b rnAPOTpaHC0opMaiope n/iaBHO yMeHbwaeTcn. KorAa 
yrnoBan CKopocTb rypSMHHoro Koneca npn6/iM>«aeTCfl k yrnoBOii ckopoctm HacocHOro. noTOM >kma- 
koctm. nocrrynaiomeii Ha /ionacrn peaKTopa, M3MeH«eT CBoe HanpaBneHMe Ha npoTHBono/iowHoe. 

flnw raro HTo6bi peamop Ha stom pewwMe He co3AaBan noMex noTOKy whakocth, ero ycraHa- 
BnnBaioT Ha My<J>Te cBo6oAHoro xoAa, m oh HasuHaeT cboGoaho BpamaTbca (rnAPOTpaHc<J>opMa 
rap nepexoAHT na pewHM TMAP0My<{>Tbi). hto no3Bo/meT, b cboio onepeAb, CHM3HTb noTepn. TaKue 
rMAPOTpaHC0OpMaTOpbl Ha3blBaiOT KOMH/ieKCHblMM. 

Kn/J, ruApoTpaHct&opMaTopa onpeAenaeT SKOHOMHSHOCTb ero pa6oTbi. MaKCHwia/ibHoe 3naMe- 
Hne KHfl rnApoT P aHC<()opMaTopa MOweT 6biTb ot 0.85 ao 0.97, ho oGbinno naxoAmcs b A*ana30He 
oi 0. 7 ao 0,8. B MOMnnencHOM rMApoTpaHcxJjopMaTope na pemuMe rnAP0My(J>Tbi mowho no/iynMTb 
MaKCHManbHoe 3HaneHne Ktlfl — 0,97. 

H3MeneHMe pewHMoe paGoibi rnApoTpaHC<t>opMaropa nponcxoAHT asTOMaTMHecKM. Echh yBe- 
/iMiHBaTb Harpy3«y na BbixoAe H3 rMApoTpaHc^opMaropa, to riponcxoAHT yMenbuieHne yrnoeoM 
CKOPOCTH Typ6HHbl, HTO fipHBOAMT K yBe/lHHeHHIO K03(J>(J)HUHeHTa TpaHc^opMaqHM. 

K co>«a/)eHHio, rnApoTpaHC(J)opMaTop MMeeT Ma/ibm Ananaaon nepeAaroHHbix HMcen. He oGec 
nenuBaeT abm^chhb 38ahhm xoaom. He pa3o6maeT ABMraTe/ib ot ipaHCMMCCMM (Heo6xoAHMa 
cnowHast cwcTeMa onopowHeHMa nporosHbix nacre* ot paGone* whakoctm). no3TOMy 3a thapo- 
TpaHC<J)opMaropOM ycTaHaBmueaioi cneuna/ibHyio Kopo6ny nepeAan. Hoiopaa KOMneHcnpyei 
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VKaaaHHwe HepocraTKM. Taxan ruppoMexaMM- 
necHan nepepana siB^nercn 6eccTyneH'iaroB 
m no3BoaaeT no/iysnTb mo6oe nepeparoMHoe 
MMcno e 3apaHHOM pnana30He. 

B rMflpoMexaHMMecHBx nepepanax b oc 
mobhom npuMeHBioTCfl MexaHMsecKne n/iaHe- 
TapHbie kopo6km nepepan. KOTopbie jierKO 
noppaiOTCH aBTOMaTM3aunM, ho MHorpa mc- 
noPb3yioT m o6biHHbie CTynensaTbie kopo6km 
nepepan c aBTOMaiMHecKMM ynpaB/ieHMeM. 

flpocTaw npaHeTapHan nepepasa coctoht 
M3 peHTpaPbHOH. “COPHeHHOMH. LuecTepHH H Ha- 
pywHoii mecTepHH b BHpe HOPbita, c BHyrpeH- 
HMMM 3y6bBMM; 3TM PBe UjeCTepHM CBB33Hbl 
Mewpy co6om nocpepcTBOM HeCKO/ibKMX 
(o6biHHO Tpex) ujecTepeH-caTen/iHTOB, cmohtm- 
poBaHHbix Ha o6ipeM paMe, HOTopan Ha3biaa- 
eTCfl BOPHPOM. 

An" roro HTo6bi n/ianeTapHan nepepana 
n3Menflpa KpyrmpHH MOMeHT. nywHO o6ecnennTb 
spaipeHHe opHOro M3 ee 3/ieMeHTOB ("ConHen- 
HOM”, KOPOHHOM UJeCTepHM M/1M BOPHP3). 
a OPHH H3 3/ieMeHTOB 33TOpM03MTb. B 3TOM 
cnynae TpeTMM 3/ieweHT 6ypeT BpaipaTbcn c yr- 
hobom CKOpocTbio, onpepe/iaeMOM hmc/iom 
3y6beB luecrepeH, bxopsupmx b npaneiapHyio 
nepepany. Ecpm opHOBpeMeHHo 3aropM03MTb 
PBa 3neMeHTa. n/iaHeTapna?) nepepana 6ypeT 
pa6oTaTb, wan npnMafl c nepeparoHHbiM hmc- 
now paBHbiM epHHHpe. nnaneiapHaa nepepana 
no3B0/iaeT nerKo peBepcnpoB3Tb BpaipeHne 
paa no/iyweHMB aapHero xopa aBT 0 M 06 nn«. 
B to >«e BpeMB TaKMe nepepanH pociaiOHHO 
KOMnaKTHbi, o6ecnesnBaioT B03M0MH0ctb no- 
nyneHHB 6o/ibwnx nepeparonHbix HHcen h nerno 
coepnHBK)Tcfl nocneposaTe/ibHO p/ia nonyneHMfl 
6oribLUoro mmc/ib CTyneHen. flns nepen/iiOMe- 
hms nepepan pocraTOHHO npocro 3aTopM3MM- 
B3Tb sa/ibi OTpe/ibHbix 3/ieMeHTOB n/iaHeTap- 
hom kopoSkh nepepan. PaHbiue b KanecTBe 
T0pM03HblX yCTpOMCTB HaCTO MCri0Pb30Ba/lM 
neHTOHHbie T0pM03a, a b nocpepnee epeMfl 
OHM npaKTMHeCKM BbITeCHeHbl MHOTOPMCKOBbl- 
MM "MOKpbIMM- CpenneHMHMM — (JjpMKLlMOHa- 
mm. CyipecTByiOT m 6o/iee cnoMHbie aapnaHTbi 
nnaHeTapHbix nepepaH. 

nepBbie aMepMKaHCKMe rMn nerKOBwx ae- 
TOMo6Mnevi MMe/iM pByxcTyneHMaiyio nepepa- 
sy, npMHew HMaiuan nepepana awiiOHanacb 
BpysHyio. OpnaHO enocnepcTBMM ophom aBTO- 


6 12 



3 6 5 


Pmc. 3.37. flpocTaa n/iaHeTapHan nepepana 

(a): A — connenHoe Ko/ieco; B — 3nMUHK/t; 
C — caTenPMTbi; D — bopm/io; V — nmei\na» 
CHOpocTb; m cxeMa n/iaHerapHO* nepepasM (6): 
1 — conneMHas wecrepHa: 2. 4. 6 — caiea/tM- 
Tbi; 3 — bopm/io; 5 — KopoHHaa wecTepHsi 
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Pmc. 3.38 BaptiaHTbi ncnonHeHna n/iaHeTapHbix nepe^as: 1, 2. 3 — Ba/iw: 4 — BOflM/io; 5,8. 
9 — caTewiMTbi; 6, 7 — KopoHHoe 3y6satoe Ko/ieco 


MaTunecKOM nepe/jasw OKa3a/iocb bbho HeAOCTaTOHHo m noaBnnncb TMn c AByMa m Tpeiua aBTO- 
MaTMHecKMMu nepeAanaMM. Ann noBbiweHMa rannMBHOM skohomhmhocth, rnflpoTpaHc0opMaTo- 
pw CTann aenaTb 6/ionnpyioiMHMMCB — noc/ie pa3roHa Ha Bbicweii nepeflase HacocHoe m Typ6nH- 
Hoe Ko/ieca wecTKO coeAMHanncb <|)pmkumohhom My<}>ToPi. 3aTeM b KOHpe 1980-x rr. 6/iOKnpoBKy 
rHApoTpawcctiopMaTopa cTa/ia npmvieHaTb na Bcex nepeflanax, KpoMe nepBoPi. 

CncTeMa aBTOMaTHnecKoro ynpaB/ieHna o6biHHo coctomt m3 c/ieAytomux noACHCTeM: 

— <J)yHKunoHMpoBaHna (rMApaBAHnecKHe Hacocbi, perynaiopbi AaB/ieHMa); 

— H3MepmeabHaa, co6npaK>maa HHcbopMapmo o napaMeTpax ynpaB/ienMa; 

— ynpaBnatoiyaa, Bbipa6aTbiBaioiAaa ynpaB/iaioutMe CMmanbi; 

— McnonHHTeabHaa, ocymecTB/iaiomaa ynpaB/ieHHe nepeitnioHeHHeM nepeAaa. pa6oToPi ABHraiena: 

— noACMdeMa pysHoro ynpaB/ieHHa: 

— noACHCTeMa aBTOMaiHHecKHX 3aiAHT. npeAOTBpamaioiAaa B03HHKH0BeHMe onacHbix cmyapHM. 
KoHeu80-x rr. 03HaMeH0Ba/ica noBceiviecTHbiM BHeApeHMeM 3/ieKTpoHHKM. OHa no3Bo- 

naeT ropa3AO TOHHee BbiAepwHBaTb 3aA3HHbie MOMeHTbi nepeKmoHeHMa (c TOHHOCTbK) ao 1 % 
BMecTo npewHMx 6-8 %). floaBMAMCb AononHMTeabHbie bo3mo>khoctm: no xapaKTepy M3MeHe- 



Phc. 3.39. CoepeMeHHan MeTbipexcryneHwaTaa TMIl asioMooMna xsiaccHsecKOM komiiohobkh 


156 






















hub cKopocTM npn ashhoPi Harpy3Ke Ha ABH- 
raie/ib KOMnbioTep Mower BbisMcnMTb Maccy 
aaTOMo6nnn m BBecTM coorBeTCTsyiomMe 
nonpaBKM b anropMTM nepeKmoseHMH. 

3neKTpoHHoe ynpaenewHe npeAocTaBMno 
HeorpaHMHenHbie bo3Mowhoctm a^b caMO- 
AMarHOCTHKM, HTO n03B0AHA0 KOppeKTMpO- 
saTb npoueccbi ynpaBneHMB b 33bmcmmoctm 
ot mhotmx napaMeipoB (ot reMnepaiypbi 
M B«3K0CTM WMAKOCTM AO CTeneHM M3H0C3 
(JrpHKLlHOHHblX 3/ieMeHTOB). 

0AH3H0. «aK m npewAe, MHoroe 33BMCmt ot 
B biSopa 3aKOHa nepewnoHeHHfl m opraHH3apnn 
nepexoAHoro npopecca nepeKmoseHMn nepe- 
Aas, a Tawwe mtaTenbHoro cornacoBaHMn mx 
c xapaKTepMCTMKaMM ABMraTenn. HanpMMep, 

MHorne 3 BTOmo6h/ih BMW. Audi. Jaguar MMeiOT OAMHaKOBbie no KOHCTpyKTMBHbiM oco6eHHOCTAM 
aBTOMaTHHecKHe kopo6kh nepegas oahoPi h toPi we <J>MpMbi Zanradfabrik (ZF), ho ohm paSoiaioT co- 
BepuieHHO no-pa3HOMy. 



Pmc. 3.40. rMApoMexaHMsecnan Kopo6Ka 
nepeAas 7G-Tronik — nepean b MMpe ce- 
MMCTyneHsaTafl aBTOMaTnsecKan Kopo6Ka 
(Mercedes-Benz) 



Pmc. 3.41. Yctpomctbo ko P o6km nepeAas 7G-Tronik: 1 - Bepyu\m Ban; 2 - 4> P mhumoh 6/iokm- 
Pobkm TMAPOTpaHCCtJopMaTopa c racMTeneM HpytM/ibHbix Kone6aHMPi; 3 - MacnflHbiPi Hacoc c koh- 
TponeM AaB/ieHMB; 4 — Opmkumohw m n/iaHeTapHbie nepeAasM; 5 — buxoahom Ban: 6 — cronHOSHbiM 
T 0 pM 03 , 7 — ceneKTop; 8 — aneKTpoHHbiPi 6noK ynpaBneHMn; KnanaHbi m AaTHMKM, BCTpoeHHbie 
b noAAOH; 9 — 3neKTpoHHbiPi 6no« nepeKmoseHMH nepeAas; 10 — BbicoKOCKopocTHbie coneHOM- 
Abi; 11 — TMAPOTpaHCCjJOpMaTOp 
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C ceHTfl6pn 2003 f. H3 aBTOMo6n/in 
Mercedes-Benz K/iacca E, S, SL h CL ycTaHaa- 
nMBaioTCfl rnflpoMexaHHMecnne kopo 6 km ne- 
peaan 7G-Tronlk (puc. 3 40). 3ia ceMMCTyneH- 
naTan aBTOMaTunecKan KopoSKa nepeaan npn- 
wna Ha CMeHy nnTMCTyneHnaTOMy BapnaHTy 
TMO. Hosaa TMIT no3BO/iH/ia CHM3HTb pacxofl 
TonnMBa e cpeaHeM Ha 5 % b 3aBncnMocTM 
ot MOflenn a8T0M06Mnfl. nepewnoneHMe nepe- 
flas ripowcxoflHT 6bicipee h 6onee n/iaBHo. 

nepeK/noneHHe nepeaan ocytaecTB/iaeTCH 
TpeMfl MHOrOflHCKOBbIMM T0pM03aMM. Ha KOTO- 
Pbie 0Ka3biBai0T B03fleMCTBne rkiapaB/iMne- 
CKne L(n/iMH,qpbi. flaeneHMe b cucrreMe ynpaB- 
/leHMH C03aaeT mapoHacoc c npnBoaoM ot 
aBHraie/ifl nepe3 nacocHoe Koneco rnapo- 
ipaHC0opMaTopa. B hhwhioio nacrb kopoSkm 
ycrraHaBnMBaeTCB rnapaB/ikwecKoe Mcno/iHMTe/ibHoe aoaoTHHKOBoe ycrpoficTBO, Koropoe c noMo- 
mbio 3aet<TpoMarHHTHbix K/ianaHOB h no KOMaHae 6noKa ynpaB/ieHMS coeauHneT ruapoHacoc 
C rnap3B/lMHeCKMMM 3/ieMeHTaMM CUen/TeHHfl M T0PM030B. 

OCHOBHbIMM 3/ieMeHTaMH 3fleKTpOHHOM CMCTeMbl ynpaB/ieHMfl BB/lfllOTCfl 3/)eKTp0HHblM 6 /IOK 
h pwsar ynpasneHnn. B npaBOM ceHTope pbinar MoweT 3aHMMaTb neTbipe no3Mmni: 

P — pe>KHM napKOBKM; 

R — 3aaHHM xoa; 

N — HeiVrpanbHaa nepeaana; 

D — aenwenne b pewMMe aBTOM3TktnecKoro nepeKmoneHun nepeaan. 
npn nonoweHHH pbinara b no3HUHM D nporpaMMa o6ecnennBaeT pa3miHHbie a/iropuTMbi ne- 
peKruoseHMs B cooTBeTCTBHH c conpoTHB/ieHneM aBMweHHH, Harpy3K0fi, nonoweHHeM neaa/iH 
«ra3a». aopowHofi cnTyapMeM. 

AnropHTMbi ynpaBaeHHfi cooTBeTCTBy iot asMweHHio b pa3/iMHHbix ycnoBnax: 

— aBHWeHHe C nOCTOSHHOki BbICOKOM CKOpoCTblO; 

— ropoacKOH pewMM aBHweHMa; 

— ropHbiii pewHM aBMmeHMn; 

— peWMM 6yKCMpOBKM; 

— aBMweHMe Ha noBopoiax. 

ripn nepeMeineHHH punara B/ieBo Boamerib nepeBoam Hopo6«y nepeaan b pew mm pysHoro ne- 
pewiioHeHHfl, flBHweHHeM pbinara Bnepea-Ha3aa — BKntoneHMe noBbiwatoiaeH-noHktwaiomeH ne- 
peaawH. TaKoe nepewnoneHne nepeaan npuHSTO Ha3biBaTb ceKBeHTa/ibHbiM (noc/ieaoBaTe/ibHWM). 
3/ieKTpoHHbiM 6 /iok ynpaBneHHn sBnneTCB aaanTMBHbiM. oh 3anoMHHaeT MaHepy BowaeHHB Boame- 
nn m KoppeKinpyeT anropnTMbi aBTOMaiHMecKoro nepeK/noneHMA nepeaan, 



Phc 3.42 OcHOBHbie 3/ieMeHTbi 3/ieKTpoH- 
hoh CHCTeMbi ynpaBaeHMn: 1 — 6 /iok ynpaB- 
neHHs; 2 — coeanHMTe/ibHbiM Ka6e/ib; 3 — pbi- 
nar ynpaB/ieHMs; 4 — 3/ieKTpMnecKMM pa3-beM; 
5 — TMn 


KOPOBKM flEPEflAH C BAPMATOPAMM 


KopoGkm nepeaan c BapMaropaMM hb/ihiotch 6eccryneHHaTbiMH h aaioT B03M0WH0CTb no/iynuTb 
b 3aaaHH0M orpaHHHeHHOM anana30He /no6oe nepeaaroHHoe hhc/io. Bo MHornx CTpaHax rawe 
ko P o6kh nepeaan oSoaHanaioT 6yKB3MH CVT (Continuously Variable Transmission) - nocTOBHMO 
M3MeHflKHnaricfl TpancMHCCHn. HcTopnn Hcno/ib3oeaHHfl BapnaTopoe pa3HMMHbix TnnoB b TpaHC- 
mhcchsix nernoBbix aBTOMobH/ien HacsHTbiBaeT nosTM cto neT. B Hacronuiee BpeMs b 3Btom3tm- 
necKMX Hopobnax nepeaan npHMennioT HflMHopeMeHHbie m TopoHaHbie BapMaTopbi. 
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K/lMHOPEMEHHblE BAPMATOPbl 

Bnepshie Ha cepnPlHOM aBT 0 M 06 M/te TpaHCMHCCMfl c KnMMopeMeHHbiM sapnaropOM DAF 
Variomatic 6wna Mcno/ibaoaaHa b 1950 r. B tp3hcmhcchh Variomatic Mcno/ibaoBancn SecKOHen 
MbiM peaHHOBbiH npMBOflHOM peMeHb, 3awarbiH we«fly kohhmbckhmm noBepxnocTflMH ujkmbob. 
PaccTOBHHe Mewfly asyMa nonoBHHKaMM wkhbob M3MeHa/iocb. noaTOMy h3M6hbacb p36omhh pa- 
flHve seflymero wkhb 3. a 3 to b cboio onepeab 3acTaB/ia/io H3MenaTb paanyc BeaoMoro u/hhbs, no 
noBHMbi KOToporo cwHMa/iMCb npymHHOM. Taxaa KOHCTpyKpna o6/iaaana cymecTBeHHbiMH neaoc- 
TaTHaMM Pe3MHOBbie peMHM, pacnoaoweHHbie noaflHmueM aBTOMoenna, OwcTpo pa3pyLua/incb. 
m hx 3aMeHa BB/mnacb aoBO/ibHo cnowHoPi onepauneH. BenuMMHa nepeaaBaeMoro Kp/rsiyero 
MOMeHTa 6bina He6onbwon h noaroMy TaKyio KOHCTpyKumo mowho 6bino npHMeHBTb roabwo 
H3 aBTOMOOH/lflX C Ma/lOMOlUHbIMM ABMraTe/iaMH. KpOMe Toro. aBTOM 06 n/lb C TaKOH TpaHCMMCCM- 
en Mor aenraTbca 3apHHM xoaom c toh we cKopocTbio, hto m Bnepea. a 3 to 6bino flOBO/ibHO onacHO. 
ronnaHflCKMii HHweHep Ban floopn ycoBepiueHCTBOBa/i KOHCTpyKqmo K/iHHOpeMeHHoro Bapnaro- 
pa, 3aMeHMB pe3HHOBbiH peMeHb CTanbHbiM, coctohiahm H3 Ha6opa oTflenbHbix nnacTHH cnepM- 
a/ibHoii cfiopMbi. 

npMHUHnnanbHbiM omHHMeM stoh KOHCTpyKUHH aB/iaeroa to, hto TaHoii peMeHb MoweT nepe- 
aaBaTb He ro/ibKO TaroBbie, ho h ro/iKaioiUHe ycn/ina. Ban AoopH ncno/ib30Ban cboio pa3pa60Tny 
b KOHCTpyKpHH TpaHCMHCCHH Transmatic. KOTopan Morna nepepaBaTb wp/ramne MOMeHTbi Benn- 
hhhoh po 150 H«m. TpaHCMHCCHH c BapnaTopaMH He HMeiOT HenTpanbHOH nepepann. h noaroMy 
npn ocTaHOBKe aBTOMo6H/ia HeoSxoanMO orooeanHaTb aBHraTe/ib ot tp3hcmhcchh c noMoipbio 
KaKoro-/iH6o ycTponcTBa. B TpaHCMWccnax Variomatic h Transmatic ana stoh pe/in Hcno/ib30B3- 
jiocb peHTpoOewHoe cuennenne. Koropoe aBTOMaTHnecKH BbiKmosa/iocb h BivtiOHa/iocb. Tpora- 
Hbe c MecTa h ocTaHOBKa aBTOMo6Hnew c sthmh TpaHCMHCCHSMH conpoBOwpanncb pe3HHMH 
PbiBKaMH. KoMnaHHa Subaru (flnoHHa). Hcnonb30BaBiiiaa Kopo6ny nepeaan c KanHopeMeHHbiM 
BapnaropoM Ha aBTOMo6H/ie Justy, npHMeHHna 3/ieKTpoMarHHTHoe nopownoBoe cuennenne 
c KOMnbiOTepHbiM ynpaBneHHeM. AHanornnHoe peweHHe Hcnonb3yeT h KOMnaHHB Nissan h3 bb- 
tomo6m/ibx Micra c BapnaropoM. flna orpaHHHeHna ckopocth 3aaHero xoaa npHMeHBiOT cneun- 
a/ibHbie orpaHHHHTenbHbie ycTpoPtCTBa. 

KoMnaHHB Honda pa3pa60Tana cboio co6cTBeHHyio KOHCTpyuunio Bapnaropa co CTa/ib- 
HblM peMHeM H LUKMBaMM. fl/ia TporaHbB C MeCTa H OCTaHOBKM HCnonb3yeTCB MHOroaHCKO- 
Boe, MOKpoe cuenneHne, ynpaBnaeMoe HOMnbioTepoM. 3Ta TpaHCMnccna ycTanaBnHBaeTca 
na aBT 0 M 06 Mnb cpeanero Knacca Civic, npHBopMMbiH b pBHweHHe 1,6-nnTpoBbiM aanraTeneM, 
p33BHBaiOLUHM MaKCHM3/lbHblH KPyTfUUMM MOMeHT 140 H M. Cpean 0 C 06 eHH 0 CTeH TpaCMHC- 
CHH CneayeT OTMeTHTb KOMnbiOTepHbiM KOHTPO/Ib (OT 3neKTP0HH0H CHCTeMbl ynpaB/ieHHfl), aa- 
B/ieHHB a^n ynpaBneHMB no/ioweHHeM no/iOBHH o6ohx uikhbob BapnaTopa. STa CMCTeMa 
obecneHMBaeT onTHManbHoe aaBneHHe 6e3 Hpe3MepHoro ero yBenHHenHfi. CnnuiKOM cnnb- 
Hoe -cwaTHe" CHHwaeT MexaHHHecKyio 
3<J)0eKTHBHOCTb, a TaKwe npHBOAHT k npew- 
AeBpeMeHHOMy H3HOcy peMHfi h yBe/inne- 
hhk) LuyMHocTH pa6oTbi. TIporpaMMHpoBa- 
Hne Bapnaropa Ha aBTOMoSnne Civic o6ec- 
neHMno xopouiee cooTHOiuenne c pewHMa- 
MH 3K0H0MHMH0H paOOTbl ABHraTe/lS, H 3T0 
npHBeno k noBbiiueHmo Ton/iHBHon 3 koho- 
mhhhocth aBT 0 M 06 Mnn c sapnaropoM npn 
McnbiTaHHBx b ropoacKOM uHKneaBHweHHa, 

Ha 15 % no cpaBHeHmo c ronnHBHOH skoho- 
MHMHOCTblO aBTOMObHOB C 06 blHH 0 H HeTbl- 
pexcTynewnaTOM aBTOMaTHnecKOH KOpob- 

koh nepeaan. Pmc, 3.43. Ora/ibHOM peMenb Transmatic 
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B 1995 r. HeMeuKan KOMnaHwn ZF npoaeMOHCTpnpoBana 3BTOM3TMsecKyio KopoGwy nepepas 
c KnHHOpeMGHHbiM BapnaiopoM Ecotronic, b kotopom ncno/ib30Bancn rnflpoTpaHC<J)opMaTOp. 

TaKoe peiueHae ycnownneT m yaopowaeT KOHCTpyKumo, ho oGecnesuBaeT nnaenoe Tpora- 
Mbe c MecTa n hhtghch b h bi h pa3roH aBTOMo6Mnn. Hannskie rnflpoTpaHC(J)opMaTopa paer B03' 
MowHoctb yMeHbWMTb ananaaoH nepeparosHbix snce/i Bapnaiopa. sto CHMwaeT ero pa3Mepw 
m ra6apnTbi aBTOMaTHsecKOM kopo6kh nepepas. B HacTonmee BpeMH ZF npon3BOAHT ipn ea- 
pnaHTa laKMx KopoGoK nepepas. Han6onee moiuhwh sapnaHT H3 3Toro ceMeficTBa kopoGok 
CFT25 HMeeT cranbHOM peMeHb wmphhom 30 mm. nnaneiapHyio nepepasy ann o6ecrieseHMn 
3aflHero xopa, Koropan suniosaeTcn c noMoipbio MHoropHCKOBoro, MOKporo cyenneHHn. Ko- 
po6wa nepepas MoweT nepepaBaTb HpyrniAMM MOMeHT po 250 H«m, sto aaei B03M0WH0CTb hc- 
no/ib30Batb T3Kne kopoGkm nepepas Ha aBTOMo6n/inx cpeaHero K/iacca VW Passat. Ford 
Mondeo h aP- ynpaB/ieHMe Kopo6KaMM nepeaas ZF ocymecTBnneTcn c noMOutbio KOMnbioTe- 
pa. nporpaMMHoe oGecneseHne KOToporo o6ecneHMBaei aaanTHBHoe ynpaBneHne pa3PMs- 
HblMH pe>KHMaMM ABHWeHMB. 

ABT 0 M 06 MnM C COBpGMeHHbIMH 3BT0M3TMSeCKMMM KOpo6H3MH nepeaas, HCn0ab3yK)iaHMM Ba- 
pnaTop co CTanbHbiM peMneM, oG/iapaioT ropa3AoriyswMMM noKa3aiennMMTonnMBHOH skohomhs- 
hoctw m naaBHOCTbio pa6oTbi no cpaBneHHio c oGbiSHbiMH ruapoMexaHMsecKHMH aBTOMaTaMM. 
HaaewHOCTb m ponroBesHocTb coBpeMenHbix kopoGok nepepas c TaKMMH BapnaropaMH Taione 
Aoso/ibHO Bbicona. OaHaKo aiHpoKoe npHMeneHne t3kmx kopo6ok caepwnBaeTcn a ctiay He TexHM- 
necKHx, a, CKopee, ncMxonorHsecKHX npoGneM. BopHTenn npuBbiK/w, sto ripn pa3rone aBT 0 M 06 nnn 
c oGbiHHOii MexsHHMecKOM M/iH aBTOMaTHMecKOM Kopo6KaMH nepepas ohm oipymaiOT yBe/iMseHne 
nacTOTbi BpamenHsi asnraTenn. ABTOMo6n/ib c BapnaropoM MoweT hhtghchbho pa3roHBTbcn 
h npH nocTOAHHOM sacTOTe BpaiaeHHs ABMraTe/is, noTOMy mto eapnarop noaaepwHBaei 3Ty sac- 
TOTy, KOTopaa neo6xoaHMa ann nyswero pa3roHa. TaKaB paGoTa o6ecnesMBaeT Han6oaee ocitm- 
Ma/ibHbiM pa3roH. ho M3-3a HenpuBbiHHoro 3ByKa y BopMTenn co3paercB BnesaTneHMe. hto npne- 
MMCTOCTb aBT 0 M 06 M/lB HepOCTaTOSHa. 

Ann peujeHHn 3tom npo6neMbi neKOTopbie npoM3BoanTenn 6binM BbiHywpeHbi aaanTnpoBaTb 
ynpaBnaioiAHe cncTeMbi cbomx BapnarapoB an a HCKyccTBennoro C03aaHnn pnaa <J)MKCnpoBaHHbix 
nepeaaTOHHbix SMcen, npeopo/ieB. tskhm o6pa30M, ncnxonornsecKyio npo6/teMy. y eoameneH Ta- 
hhx aBTOMo6nneH noHBM/iacb B03M0>«H0CTb Bbi6opa Mernay pyHHbiM nocaeaoBaienbHbiM (ceK- 
BeHTanbHbiM) nepeKmoHeHneM nepeaan c <t>nKCnpoBaHHbiMn 3HaseHHnMM mam 6eccTyneHHaTbiM 
aBTOMaTMsecKMM ynpasneHHeM. BnepBbie Tanan KOHCTpyKpHn 6bina ncno/ib30BaHa KOMnaHHen 
Nissan b 1997 r. b nopo6i<e nepeaan Hyper CVT-M6 (pnc. 3.44). 

KoMnaHHB Audi npn co3aaHnn kopo6kh nepeaas c aapnaTopoM Multitronic (pnc. 3.45) 
HCnonb30Bana apyron npnHunn. ripn pa3roHe o6ecnesHsaeTcn yBennseHne oGopoTos 
ABnraie/ia c yBennseHneM ckopocth aBTOMo6Han. TaKOfi pen<HM pa3roHa He nenneTcn ca- 
MblM 304)eKTHBHblM. HO aaeT B03M0MH0CTb peiUHTb nCHXO/IOrMSeCKHe npo6/ieMbl. npH 
SKCtpeManbHOM pa3roHe ynpaB/inioiaan aneKTpoHUKa nepeiuitosaer Bapnaiop Ha onrM- 
ManbHbm pewHM paGoTbi Hobwh noaxoa oGecnesHn B03M0«H0CTb bbtomoGh/iio Audi A6 
c hopoGkoh nepeaas Multitronic noKa3aTb nysiune pe 3 ynbTaTbi no TonnuBHon skoho- 
MHSHOCTM H HHTeHCHBHOCTM pa3rOHa no CpaBHeHHIO C T3KHM Me aBTOMOGM/ieM, HO HMeiO* 
imhm MexaHnsecKyio KopoGny nepeaas. KpoMe aBTOMaTusecKoro pewnMa Multitronic noa- 
aepwMBaer pewnM ceKBeHTanbHoro nepeK/noseHHn nepeaas c tuecTbio 0HKCnpoBaHHbiMH 
nepeaaiosHbiMM swcnaMH. B KOHCTpy«uHn Hcno/ib3yeicn Mowpoe MHoroancKOBoe cpen/ie- 
Hue ann oGecneseHnn bo3mowhocth CTapia c MecTa. npuBoanoH peMenb Audi npeaciaB- 
nneT coGom MHoro3BeHHyio uenb. KOTopan nepeaaei KpyrniaHH momcht 3a cser TpeHnn 
Mex<ay ToppaMH ocen nnacTMH, cocTaB/imoianx uenb. h noBepxHocmMH lukhbgb (pnc 3.46). 
rnapaB/insecKan CHCteMa ynpaBnenna BapnaTopoM o6ecnesnBaeT onTHMa/ibnoe ycn/iMe 
cmarnn ujkmbob HeaonycKan npocKanb3bieaHHn ijenn m oGecnesnBan neo6xoanMyioao/i- 
roBesHoctb sapHatopa. 
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Pmc. 3.44 KopoSKa nepeaan Hyper CVT-M6 


6 3aui Nt 1031 
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Pmc. 3.45. CxeMa kopo6kh nepeAas Multitronic: 1 — ABuraienb; 2 — cuen/ieHwe; 3 — Bapna- 
top; 4 — qenb; 5 — rnflpoHacoc: 6 — ynpaB/mioiUMii 6 /iok; 7 — 6/iok 3/ieKTpoHHKB 




Phc. 3.46. CxeMa pa6oTw uapMaropa Multitronic: 1 — uenb 


TPOrAHbE C MECTA 


OBEPAPAHB 
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TOPOMflHbtE BAPMATOPbl 

B ToponflHOM BapMarape (pnc. 3.47) Mempy AByMA HonecaMM co ccpepMHecKOM itopomahom) pa6o 
Mevi noBepxHOCTbio 3a>«MMaeTCM poamk. Oaho Koneco ABAAeroA BeflyiyMM. a Apyroe — BeflOMbiM. 
nepeAsna KpyrAmero MOMeHTa oOecneHMaaeroA CMnaMM TpeHMA Mewpy pa6onMMM noBepxHOCTA- 
mm Honec m ponwKa. M3MeHeHne nonoweHMA ocm ponMKa b nonepenHOM nnocKOCTM apmboamt 
m M3MeHeHMio nepeflaronHoro MMcna BapMaropa, paBHoro OTHOtueHMio papMycos oKpywHOCTevi 
npoxoflniuMx nepe3 tom km KOHTaKTa Konec c poamkom. 

B 3aBMCMMocTM ot yrna noBopoia ponuna BeAOMoe Koneco MOweT BpamaTbcs c tom Me cko- 
pocTbto. hto m Bepymee (ecnM poamk ropM30HTaneH), c 6onbweM. mam MeHbiueM (ecAM poamk noBO- 


pasMBaeTCA). flpM McnoAb3oeaHMM topomahoto 
K aK m b cnynae KAMHopeMeHHoro. HeofixopMMO 
o6ecneHMTb so3Mo>KHOCTb nonyneHMA 3aAHero 
xoAa m OTK/itoneHMA BapMaropa ot pBMraTeAA 
c noMOUibw cqenBeHMA. 

nepBbiM naTeHT Ha KOHcrpyKLiMio tp3hcmmc- 
CMM C TOpOMAHbIM BapM3T0p0M 6blA nOflyneH 
Hapnb30M XaHTOM eme b 1877 r. TaKMe TpaHc- 
mmccmm npoM3BOACTBa Perbuiy-Hayes npezyiara- 
nMCb aka aBT 0 M 06 M/ieM b 1930-e rr.. OAHaKO ohm 
OTHMM aflMCb HeAOCTaTOHHOM BenMMMHOM nepepa- 
BaeMoro KpyTAmero MOMeHTa m hm3kom ponro- 
BeMHOCTblO M3-3a OTCyTCTBMA COOTBeTCTBytOlflMX 
MaTepnanoB m TexHonorMM. OcHOBHaA npo6neMa 
saKmosaeTCA b tom, hto nepeflana KpyTAwero 
MOMeHTa UeflMKOM 33BMCMT OT TpeHMA B KOHT3K- 
Te po/iMKa c KO/iecaMM. m seM Bbiiue nepepasae- 
MblM MOMeHT, TeM 60 /lbUie A0TDKH3 6blTb CM/ia 
TpeHMA, npMseM npM oneHb Ma/iofi nfloipaflM koh- 
Taiaa. Aka yBe/iMHeHMA TpeHMA Aaa/ieHMe Me>Kpy 
AeranAMM BapMaropa ao/dkho Sbiro Bbiiue. hto 
MO weT npMBecTM k noBpewAeHMio BapMaropa. 

B 1999 r. KOMnaHMA Nissan Hanana ycrraHa- 
BBMsaTb Ha HeKoropbix ms cbomx aBTOMo6M/ieM, 
npeAHa3HaneHHbix aba AnoHCKoro pbiHKa, ko- 
Po6km nepeflan Extroid. B 3T0M Kopo6Ke nepeflan 
Mcno/ib3yeTCA cflBoeHHbiM ropoMAHbiM BapnaTop, 
pa3Ae/iAioiHMM noTOK moluhoctm c uenbio yMeHb- 
ujeHMA paaMepoB y3na. Kopo6Ka nepeflan 6bi/ia 
CKOHcrpyMpoBaHa aha npoflo/ibHOM ycraHOBKM 
Ha MOiAHbie 3aAHenpMB0AHbie aBioMoOMAM m mo- 
weT nepeflaeaTb KpyTAiAMM momcht flo 300 H*m. hto 
na ceroflHAuiHMM AeHb ab/iactca pewopflOM aka 
K opo6oK nepeflan c BapMaropaMM. 

Bo3MO)KHOCTb nepeflanM tbkmx ycM/iMM o6ec- 
neneHa npMMeneHMeM BbicoKOKanecTBeHHbix 
CTaneM m cneuMa/ibHbix TpaHCMMCCMOHHbix Macefl. 
ycMnMA c>KaTMH Konec m po/iMKOB BapMaTopa 
COCraBAAtOT Be/lMHMHy flO 10 T. npM T3KMX yCMAMAX 
OH3TMA nOBepHyTb pOAMK AAA M3MeHeHMA 
nepeparoHMoro hmcas BapMaropa He npocro. 


BapMaropa b tp3hcmmccmm 3btomo6maa tbk me 



Pmc. 3.47. CxeMa topomahoto BapMaropa 



Pmc. 3.48. Kopo6Ka nepepan Mazda c topoma- 
HblM BapnaTopoM 
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Nissan ncnonb3yeT oDHiHuanbHyio cucTeMy noBopoTa ponnKOB, b Koropofi ponnMM noeopasMeatOTCP aa- 
TOMarnsBCKM npH ha HeSonbUiOM cMemeHHn otHOCHTe/ibHO ocu BpaipeHHH, Cobmcctmo c sapnaropoM 
b KOpoOne nepepas Extroid paCoTaeT raapoTpaHc^opMaTop. Ann BK/noseHns 3apnero xopa ncnonb3y- 
ercfl nnawerapHas nepepasa. ynpaBnuewan c noMOipbio MMoropucKoeofo Mowporo (JjpuKunOHHoro 
cuenneHMB. 

Ha TokhAckom asroca/ioHe 1999 r. KOMnanHH Mazda npopeMOHCTpupoBana TpancMMCcHio. 
Koropan BH/noHacT b ce6n pBa ToponpHbix BapnaTopa, pByxcTyneHsaTyio nnaneTapHyio nepepasy 
m psa aBtoMaTMBecKMx cuennemifl ipnc. 3.48). ripn TporanbM aBTOMo6n/ifl c Mecra nnaHeiapHas 
nepepasa noHnwaeT nepeparosHoe smc/io, b uennx nonyseHun BbicoKOro KpyTnipero MOMeHta. 
Ha So/ibiuoii ckopoctm npMBop Ha Koneca ocyipecTB/weTCfl HenocpepcrBeHHO ot ToponpHoro Ba- 
pnaTOpa. Kopo6K3 nepepas BtunosaeT b ce6a m rnasHyio nepepasy c pn<t>ct)epeHUMa/ioM m npep- 
Ha3HaneHa ana nonepesHOH yciawoBKH Ha nepepHenpMBopHbie aBT 0 M 06 min. 


ABTOMATM3MPOBAHHblE KOPOBKM riEPEflAH 


B nocnepHee BpeMs B03popnncn Mwepec k aBTOMaTHHecKowy ynpasnenwo MexaHMsecKMMu ko- 
podKaMH nepepas c ncno/ib30BaHMeM 3neKTpoHHoro kohtpo/ir h coBpeMeHHbix Mcno/iHMTenbHbix 
ycTpoMCTB. To. Hero n3o6peiaTe/in He Mor/iw ocyipecTBMTb b npouwiOM, ncno/ib3ya xMTpoyMHbie 
Mex3HMHecKne ycTponcrBa. crra/io bosmowhwm nocne noaB/ieHMR HapewHbix KOMribioTepoB h ho- 
bwx TexHonomii. 

BnepBbie TaKOii arperaT — SMG (Sequential M Gearbox) — 6bip npepnoweH KOMnaHMen BMW 
(pno. 3.49). 3ia Kopo6«a nepepas npepnaraeTCs Kan pono/inme/ibHoe o6opypoBaHne pna aBTO- 
mo6h/ir BMW M3. MMeeT ujecib nepepas pnn pBMweHMB Bnepep m MoweT paSoiaTb b pByx He3a- 
BMCMMbix. ynpasnseMbix cepB0MexaHH3MaMM pewwMax. 

B nepBOM, Tan Ha3biBaeMOM skohommshom pewHMe. KopoSKa nepepas pa6oTaeT no/iHOCTbio 
aBTOMaTHsecKM, Ka« h nio6afl ppyran aBTOManisecKaB Kopo6Ka. 3 tot pewHM BwnosaeTcn aBTOMa- 
TMHeCKH Ka«<Pblii p33 KOrpa BK/IIOHaeTCB 3aWHraHHe. BtOPOH, CnOpTMBHbIM peWMM. KOTOpbIM Bbl- 
SupaeT caM Bopmepb, paeT BO3MO>KH0CTb nepeK/nosaTb nepepasw BBepx-BHH3, Kan sto penaeT 
CMCTeMa Tiptronic. Ana nepeK/uoseHns nepepas MCnonb3yiOTCB ruppaB/iMsecKMe ncnonHHTe/ib- 
Hbie MexaHM3Mbi. MHweHepaw BMW ypanocb poSmbCfi peKoppHoro BpeMeHH nepeKmoseHna nepe¬ 
pas — npH pa3roHe aBTOMoSn/is BpeMa nepeK/noseHHfl He npeBbituaeTO.08 c. 3/ieKTpoHHbiM 6 /iok 
ynpaeneHHH kopoSkh nepepas KOHTponnpyeT He TO/ibKO Mcno/iHMTenbHbie ycTpoiicTBa, ho m ynpaB- 
nneT pa6oroPi pBnraTe/iR, o6ecnesnBan nepepery/inpoBaHHe npH nepeKJiioseHMH Ha HH3UJne ne- 

pepaSH. npM CHHWeHMH CKOpOCTH PO 15 KM/H 
aBTOMaTHsecKM BK/nosaeTcn BTopas nepepa- 
sa, a npH nonnoii ocTanoBKe nepeafi. 

B Kopo6Ke nepepas Easytronic (pwc. 3.50), 
pa3pa6oTaHHOH coBMecTHo KOMnaHMSMH 
Valeo m Luk h npepHa3HaseHHoii p bb ycTaHOBKH 
Ha He6o/ibujne aBTOMo6nnn pnn eBponeficKoro 
PbiHKa, b KasecTBe HcnonHHTe/ibHbixycTpoMCTB 
ncnonb3yioTCfl tph uiaroBbix 3/ieKTpopBnra- 
Te/iR KopoSKa nepepas nonysn/iacb nerKOM 
m KOMnaKTHOM, ho nepeKmoseHne nepepas 
ocymecTB/iseTCR MepneHHee. seM b Kopo6Kax 
nepepas c rHppaBruisecKHM ynpaB/ienHeM. 

YnpaB/ieHHe TpaHOMMccneH rpy30Bbix ae- 
TOMoSM/ieM. b ocoSeHHOCTM kopo6k3mm ne¬ 
pepas MarHCTpa/ibHbix israsen c 6o/ibiuMM 



Phc 3.49. CeKBeHTa/ibHan, aBTOMaTM3Mpo- 
saHHafl KopoSna nepepas SMG 
(Sequential M Gearbox) 
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HMC/ioM nepeflan. aceraa Tpe6oBa/io 6o/ibworo yMeHMB ot BOABTe;ifl. Hec/iynaMHO. mto aBTOMa 
TM3aunfl Kocuynacb m T3kmx kopoSok (puc. 3.51). BonbWMHCTBO npon3BOAMTe/ieH rpy30Bt>ix 
aBTOMoewneM npefl/iaraiOT b KanecTBe BapwaHTOB aBTOMaTWHecKne m nonyaBTOMaTMHecKne 
kopo6kh nepeAas. 



Puc. 3.50. ABT0MaTM3Hp0BaHHan Kopo6Ka nepepaH Easytronic CKOHCTpynpoBaHa cneijM- 

a/ibHo non ynpaB/ieHne aneKTpoHMKoii: 1 — warosbie ABuraie/in; 2 — aBTOMaTunecKoe cyen- 
newue; 3 — MexaHM3M nepewuoneHMsi nepeAan; 4 — 6/iok ynpaBneHua cuenaeaneM 



Puc. 3.51. ABTOMaTM3HpoBaHHan Kopo6na nepepan Eurotronic 
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ABTOMATMMECKME K 0 P 06 KM nEPEflAH C flBOMHbIM CUEn/lEHMEM 

B 2003 r. KOMnanHH Volkswagen npepnowwpa asT0M06Mnn Audi TT 3.2 Quattro h VW Golf 5 c ho- 
BhiMM aB70MaTH3MpoBaHHbiMH KOpo6KaMM nepepas, b HOiopbix nepeKmoseHne nepepas npn pa3 
roMe npoHCXOflMT 6e3 pa3pbiBa noTOKa moiphocth (puc. 3.52), 

B 3tom KopoCne nepepas KpyrflipHM momckt oi pByxMaccoBoro MaxoBHKa pBnraTe/m nepepa- 
eTCfl Ha PBa MHOrOPHCKOBbIX CUenneHHB, CBB3aHHblX C COOTBeTCTBytOlMHMH COOCHbIMM BepymHMM 
BanaMM. opmh m3 kotopwx npoxophT BHyrpn ppyroro (pnc. 3.53). 

napa/vie/ibHO BepyipuM BanaM pacnonoweHbi pBa BepoMbix Ba/ia. Cophhm h 3 Bepyipnx BanoB 
wecTKO CBB3aHbi Bepytpne mecrepHH HeseTHbix nepepas (1, 3, 5). a c ppyruM — Bepyipne weciep- 
hh seTHbix nepepas (2. 4. 6 m nepepasa 3.X.). Ha BepoMbix Ba/iax HaxopsTca uiecTepHH nocTOBH- 
Horo 3auenneHHB cooTBeTCTByioipHX nepepas. KOTopwe MoryT wecTKO coepMHRTbCR c BepoMbiMH 
BaaaMH c noMoipbio CMHxpoHH3aTopoB. YnpaB/ieHHe cuenneHHHMw h nepeMetpeHneM cmhxpohm- 
33TopoB ocyipecTBPaeTca nocpepcTBOM ruppaB/insecHHX McnoPHUTePbHbix ycTponcTB. Heo6xopn- 
Moe pae/ieHne b riippasPHHecKOH CHCTeMe co3paeica 3/ieKTpnHecKHM rnppOHacocoM. YnpaBnaeT 
pa6oTOM kopo6hm nepepas 3/ienTpoHHbiH S/iok ynpaBnenun. kotopwh nonysaeT MH4>opMaunio ot 
pecaTH parsHKOB. pacnonoweHHbix b KopofiKe h cBaaaH BbicoKOCKopocTHon ujhhoh c aneKTpoH- 
HbiM 6 /iokom ynpaaneHHa penraTeneM. 



Phc 3.52. Kopo6Ka nepepas c pByMB cpen/ieHMSiMM aBTOMo6M/ia Audi TT 3.2 Quattro: 


1 — BepyipHM Ban I; 2 — pBMraTepb; 3 — BepyipnH sap II; 4 — cuen/ienne II; 5 — cpenneHne I; 
6 — Bbixop Ha maBHyio nepepasy; 7 — 33 Phmh xop; 8 — VI nepepasa; 9 — V nepepasa; 10 — I ne- 
pepasa (aKTHBna); 11 — III nepepasa; 12 — IV nepepasa; 13 — II nepepasa (BbiGpaHa); 14 — aw- 
xop na rnaBHyto nepepasy; 15 — rnaBHafl nepepasa 
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npa iporaMbM aBTOMOPana c Mecra anen- 
TpOHHbiM 6non aaeT noMaHAV. BKmcmafl nep- 
flvio nepena^y. a 33T6M nepBoe cuennenae. 
nocne sero Rpyrawaa MOMem nepeaaeicn 
hs oflMH m 3 eeaoMbix sanoe RopoPaa nepeaai. 

KOTopwM sepea Beayujyto uiecrepHio npaBOAai 
bo BpameHMe seayiayio uiecTepaio rnaBHOii 
nepeAana. HiaeMaa nepeaana sepe3 Aa<t>0e- 
penuaan npasoAaT bo epameHae BeAVUtae ko- 
neca aBTOMOPana a oflHOBpeMeHHo pacapyaa- 
BaeT btopom BeaoMbiii Ban, wa hotopom pac- 
nonomeHbi caHxpoHa3aiopbi, BRmoaaiomae 
neTHbie nepeaaMM. 3a speMa pasrowa Ha nep- 
aoa nepeaase npa AOCTawenaa cooTBeTCTBy- 
lowea cKopocm a 3a caer npocToro nepeanio- 
aeHMB cuennenaa aa napannenbaGM bbaomom eany BanioaaeTca BTopaa nepeaaaa. nepexoA 
aa nocneayioinae nepeaaaa npoacxoAaT aaanoraaao. 6e3 pa3pt>iBa noTOKa Momaocrra. aea36em- 
Horo b npocTbix MexaaaaecKax HopoPaax nepepaa. 

npouecc nepeKmoaeaaa ycnowaneTCfl Torpa. aoraa noasnaeics aeoPxoflaMocTb nepeKmoaeHaa 
►.a 6onee aa3Kyio nepeaaay npa ABaweaaa c nocrosaaoa caopocTbio. AnropaTM nepeKmoaeHaa. 3ano- 
weaawa b naMsna 3/ieKTpoaaoro 6noHa ynpaBneaaa. Pwn pa3pa6oTaa HOMnaaaea Audi. ABTOMo6ana c tb- 
naMa KopooaaMa nepeaaa noKa3biBaiOToaeab xopouiae pe3ynbT3Tbi no AaaaMaae pa3roaa a ronnaBMoa 
aaoaoMaaaocTM b cpaBaeHaa c aBTOM 06 ansMa ocaauieaabiMa o6biaawMa MexaaaaecKaMa RopoPaaMa. 

Kopo6aa nepeaaa. Bbinonaeaabie no Taaoa KoacTpyHTaBaoa cxeMe. npaMeanei 4>apMa Ferrari 
na csoax aaroMoPanax cpopiaynbi-l. CxeMa c abvms cuenneHaaMa a napannenbHWMa BanaM* 
snepsbie 6wna onpo6oBaHa Ha fohohhom aBT 0 M 06 ane Audi Quattro ewe B 19/8 r. 



Pac. 3.53 npMHUHnaanbHan cxeMa kopo6kh 
nepeflaa c peyMa cuenneHaaMa: 1, 2 — mho- 
roaacKosbie cpenneHaa; 3, 4, 5. 6 — caHxpo- 
Ha33T0pbl 


§22 

TPAHCMMCCMM nO/lHOnPHBOflHbIX ABT0M06H/1EH 

ABTOMoSana, y KOTopbix ace woneca Beayuiae, H33biBaiOT nonHonpasoAHbiMM. Ecna Kpyrawaa 
MOMeHT nepenaeTca Ha see woneca. ynyaujaeica cnocoPaocTb aBT 0 M 06 ana ABaraibcn b nnoxax 
AOpomHbix ycnoBaax. 3Ta npaaaHa noenywana to/ihkom k co3Aaaaio orpoMHoro ceMeiicTBa 
BceAopowHbix aBT 0 M 06 anea. B Hauiea cipaMe TaKae aBTOMo6ana aa3bisaioT aBTOMoPanaMa 
noBbimeHHoa npoxoAaiaocTa. a B ochobhom, 3a aCKmoaeaaeM aBTOMOPana BA3-2121 -Haaa- 
3to rpyaoBbie a cneuaanbHbie aBTOMOPana. B HeHOTopbix crpaaax neraoabie aBTOMOPana no- 
BbuueHHoa npoxoAMMOcra npaHaro Ha3biBaTb SUV (Sport Utility Vehicle — aBTOMo6ana ana 
cnopia) ana RV [Recreational Vehicle — aBT 0 M 06 ana ana oTabixa). HeaoTopwe aBT 0 M 06 ana 
c npaBoaoM Ha aeTbipe noneca oPosHaaaiOT AWD (All Wheel Drive - see Roneca aeaymae) ana 
4WD (4 Wheel Drive — npa boa Ha aeTbipe Koneca). a MHoraa npocro 4x4. KnaccaipaRauaa as 
TOMoSanea c seTbipbiaa seayiMawa Konecaraa noRa3aHa na pac 3.54, 

nepBbiM nerKOBbiM nonHonpaBoanbiM asroMoPaneM 6wn aBTOMoPanb Willis, roiopwm npe 
Kpacuo 3apeKOMeHaoBan cePa bo BpeMa BTopoa wapoBoa bomhu. 3aTew noaaanacb nonHonpa- 
BOAHbie aBTOMOPana Land Rover a nonHonpaBOAMbie aaT 0 M 06 ana anoHCRax d>apM. HennoxaM 
ana cBoero apeMeaa 6bin oTesecTBeHHbiH nonnonpaBOAHwa aetoMoPanb TA3-69 Bee sth aero- 
MoPana npeAHa3Hasanacb Ana ABameHaa b ochobhom no PeaAopoiRbio. 
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KoHuenuMfl no/iHonpMBoaHoro aBTOMo6n/in B03HMKA3 c noneneHMeM b 1980 r. aBTOMoennfl Audi 
Quattro. Koropwfi noxaaan 0T/iMHHbie pe3y/ibTaTbi npn ynacTHM b MMpOBbix neMnnoHaTax no pa ntm. 

CenHac HMeeTCB eonbinon Bbi6op nonHonpHBOAHbix aBTOMoSnaen, npeAHa3HaneHHbix or in abh- 
meHMB no flOporaM C yCOBepweHCTBOBaHHblM nOKpbITMeM, EonbUJHHCTBO MMpOBbIX npOM3BOflMTe- 
neii nernoBbix aBTOMoennew b CBoen HOMeHKnaType cepnHHbix aBTOMoOnneM MMeiOT BapnanT 
c npMBOflOM Ha Bee Ko/ieca. 

TpaHCMHCCMB nonHonpMBOflHoro aBTOMofinnH KOHCTpyKTHBHO cnownee. aopowe h Tawenee. 
neM y aBTOMoPM/ifl c asyMH BeayutHMM KonecaMH. KpOMe raro, MexaHnnecKMe noTepn b tbkom 
TpaHCMuccMH Bbnue. flono/iHHre/ibHasi Macca h noTepn moiuhocth CHnwaioT o6mne nonasaTenn 
h yxyamaioT ronnHBHyio aKOHOMMHHOCTb aBTOMo6nnB. B to we BpeMn conpoTHBneHMe KaneHMio se- 
ayiMMX Konec MeHbiue, hbm aepoMbix, hto b HeKOTopoii creneHH (ho He no/iHOCTbio) KOMneHCMpyer 
noTepn. HecMOTps Ha HeaociaTKM no/iHoro npHBoaa. ero npeHMymecTBa nacre BB/israTCfl 6onee 
BaMHbiMH- OneBMflHO, hto noMHMO ynynweHMs BHeaopowHbix cbomctb, no/iHbin npHBoa mouihoto 
aBT 0 M 06 MnB paeT npewMymecTBa npn ABMweHHM no CKonb3Kon aopore h o6ecneHnsaeT 6onee hh- 
TeHcuBHbiH pa3roH. B/iHBHHe no/iHoro npHBOfla Ha ynpaB/meMocTb h ycTowsMBocTb 6onee cnowHoe, 
ho HecoMHeHHO. hto no/iHbiii npHBoa aaeT npeMMyuiecTBO b ycTOMnn booth na CKonb3KHX aoporax. 
a r/iaBHoe — oh o6ecneHHBaeT 6onee nernoe ynpaBnenne aBT 0 M 06 HneM b KpHTHnecKHX ch- 
TyapMBx. Ha cyxMx aopownbix noKpbiTMBx c BbicoHHM cpenneHneM npenMymecTBa Tanoro npnBoaa 
He CTonb OHeBMflHbi. 

flaw aBTOMoSH/iePi noBbiweHHOH npoxoanMocTH Bawno He To/ibno oSecnenHTb xopowee cpen- 
neHMe Honec c onopnon noBepxHOCTbio, ho m o6ecnenHTb 6onbiuoH aopo/KHbin npocBeT, hto6w 
aBTOMoPunb He 3acTpan Ha HepoBHOcrex aoporn. KpoMe toto, BHeaopowHbie aBTOMo6H/iH, KaK 
npaBMno. o6opyayK3TCB TpaHCMHCCMBMM c noHHwaioiyeH nepeaaneii. Koropaa aaeT B03M0WH0CTb 
yBe/iHHHTb RpyrmaHH momcht, noflBOflMMbiH k BeayiUHM nonecaM, m o6ecnenMTb yBepeHHoe abh- 
weHMe Ha Ma/iwx ckopoctbx. 

/lerKOBwe aBTOMo6Hnn c npHBOflOM Ha neTbipe Ko/ieca Moryr rnvieTb h/ih nocTOBHHbiH npnBoa 
Bcex Ko/iec, h/ih noaKmonaeMbm ko BceM KonecaM npn HeodxoflMMOCTw. CymecTByioT HOHCTpyKUHn 
no/iHonpHBOflHbix TpaHCMMCCHH. b KOTopbix o6ecneHHBaeTca nocTOBHHbiM npnBOfl Ha nepeflHne (aB- 
tomo6m/im Toyota RAV4, Honda CRV h ap.) h/ih 3aflHHe Koneca (aBT 0 M 06 n/in Ford Explorer. Nissan 
Terrano h ap-), a pphboa na flpyrne aea Ko/ieca BwiioMaeTCfi npn HeoSxoanMocTH. ITpHneM aro bk/iio- 
nenne MOweT npoHexoflHTb aBTOMaTHnecKH, b 33bhchmocth ot ycnoBHH flBHweHHH, m/im BpynHyio no 
wenaHMio BOflHTean. 


KOMTIOHOBKH nonHOnPMBOflHbIX TPAHCMMCCHH 


B /ho6om a8TOMo6M/ie. HMeiomeM npnBOfl Ha neTbipe Ko/ieca, He3a8HCHM0 ot pacnonowe- 
hhb flBHraTe/ifl. Heo6xopHMo pa3fle;inib npyTHmnn MOMeHT. nonyHaeMbiH Ha BepoMOM Bane 
kopo6kh nepeaan, Ha abb HanpaBnenns m nepeaaTb oamh k nepeflHeMy MOCTy, a apyron 
k 3aaneMy. KpoMe Toro. Tpe6yiOTcs) ase rnaBHbie nepeaanM: oana ana nptiBoaa nepeannx 
Konec, a apyraa 3aflHHX cooTBeTCTBenno. 
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ripn flBMWeHMM aB 10 M 06 M /151 no KpMBO- 
/iHHeiiHOft TpaewTopuM Kamfloe na neTbipex 
Honec aBTOMo 6 Mnfl npoxoflMT paa/iHHHbifi nyrb 
(pno. 3 . 55 ). CneflOBaTe/ibHO, KamAoe KOiieco 
coBepiuaeT npM noBopore paaHoe hmcao 060- 
POTOB. 

To me caMoe nponcxoflm ripn npnMonn- 
HefiHOM flBMmeHMM aBTOMo6n/ifl. ec/in flua- 
MeTpbl Konec OT/lMHaiOTCfl (pa3AMHHblM M3 HOC 
ujmh, pa3Hoe flas/ieHMe b WMHax). Kaw 6bi/io 
noKa3aHO Bbiuie, flnn yMeHbmeHnq Hen36em- 
Hbix notepb npM ABMmeHnn aBT 0 M 06 n/isi He- 


Pmc. 3.56 CxeMbi no/iHonpMBOAHb.x xpaHCMMCCMM: a - c P a3flaTOHHOM ko P o6koh (noJiHUH 
npMBOA. noAK/iK>HaeMb.M BOAHTeneM); 6 - no*Hb.H npnBOA. no fl K/iK>HaeMb.H aBT0M ^ 
HeCKM BMCKOMy4>TOH: B - C HOCTOBHNWM no/iHbJM npMBOAOMI 1 - pa3AaTOMHa« K0PO6K3. 

2 - MemKOiiecHb.fi flHWepeHUMa/i; 3 - BHCKOMyOxa; 4 - MemoceaoH AH<M>epeH U Ha/i 


Pkc. 3.55. CxeMa noBopoTa no/iHonpuBOA- 
Horo aBT0M06MAB: R*. R2 — paAHycbi noBO- 
POtob BHyrpeHHero h HapymHoro ynpaB/iae- 
MbIX KOJiec 
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Pmc. 3.57 Pa3flaT0HHas Kopo6Ka aBToivto6Mna BA3-21213 »HMBa»: 1 — <£naHeu ee/iyiuero 

sana; 2 — nepeflHHn KpbiwKa; 3 — canbHMK BeAymero Bana; 4 — ynopnoe uo/ibuo noAUiwtHHKa; 
5 — nepeflHMM noALunnHMK BeAymero Bana; 6 — meciepHB BbicweM nepeAanM: 7 — MytJ/ra nepe- 
wiCHeHMS nepeAan; 8 — KapTep pa3AaraHH0M kopo6km; 9 — ujecrepHfl HM3meM nepeAanM; 10 — 33A- 
hmm noAujunHMH BeAymero Ba/ia; 11 — ycTaHOBOMHoe wonbuo 3aAHero noAu/MnHMKa BeAymero 
Bana; 12 — BeAymMM sa/i; 13 — BTynwa; 14 — CTynnua; 15 — 3aAHnn Kpbimwa; 16 — 3aAHMH noA- 
mnnHMK npoMewyroHHoro Bana; 17 — npoMewyroHHbifi eaA; 18 — noAWMnHnK Bana npnsoAa 
3aAHero MOCTa; 19 — 3aAHnii noAWMnHMK AncjMj>epeHMMana; 20 — <J>naHeu; 21 — canbHMK Bana 
npMBOAa 3aAnero MOCTa; 22 — 3aAHnfi Kopnyc AMtJxtiepeHUMana; 23 — onopHaa iuaii6a meciep- 
hm; 24 — mecTepMfl npnsoAa 3aAHero MOCTa; 25 — ocb caTen/inTOB; 26 — cranopHoe Konbuo; 
27 — npywMHHas maii6a; 28 — kpohu/tcmh noABeCKn; 29 — ynopnafl mafi6a caTeAnma: 30 — Kap¬ 
Tep npMBOAa nepeAHero MOCTa; 31 — caiennnr; 32 — BeAOMan uiecrepHH AncJxpepeHUMana; 
33 — nepeAHMM Kopnyc AHtt>4>epeH4Mana; 34 — cranopHoe Konbuo; 35 — npywMHHan manSa; 
36 — nepeAHMii noAWMnHMK Kopnyca An4>4>epeHUMana; 37 — Myctrra 6/iokmpobkm AM<t><$>epeHUM- 
ana. 38 — ycTanoBOHHoe Konbuo nepeAHero noAmMHHMKa AM4>c|)epeHaMana; 39 — MacnooTpawa- 
Tenm 40 — canbHMK Ba/ia npMBOAa nepeAHero MOCTa; 41 — noAWMnHMK Ba/ia npMBOAa nepeAHe¬ 
ro MOCTa; 42 — 0/iaHeu Ba/ia npMBOAa nepeAHero MOCTa; 43 — Ban npMBOAa nepeAHero MOCTa; 
44 — npo6«a cnMBa Macna; 45 — BeAOMan wecrepHH npMBOAa cnMAOMerpa: 46 — ponMKOBWM 
noAmMnHMK npoMewyroHHoro Bana; 47 — 3anMBHa« npoena; 48 — aeAyman wecrepHSi npMBOAa 
cnnAOMeTpa 
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oGxoammo rtpHMeMBTb AM«M>epeHHMan. Abto- 
MoGnnb c MeTbipbMn eeayinHMM KonecaMM 
Aonwen MMeTb tpm An<J><J>epeHUMana, no oa- 
momv MewAy KonecaMM nepeAHen n 3aAMe<i 
oceM (MewKonecMbie AM<Jxt>epeHUManbi) 
m ofluH Men<Ay oca mm aaroMo6nnn (MewoceaoM 
an(Jxt>epeHMHaA). MemKonecHbie AM<|)<t)e- 
peHUManbi CMMMeTpMMHbie, t. e. ohm aba at 
kpvtaimmm MOMeHT Me>KAy KonecaMM nopoB- 
hv. a Memocesbie AM(t><t>epeHUManbi MoryT 
GbITb KaH CMMMeTpMHHbIMM. T3K M HGCMMMGT* 
pMMHbIMM. B HGKOTOpbIX KOHCTpyKLtMAX TP3HC- 
MMCCMM C npMBOAOM H3 HGTbipG K0/IBC3 
BCTpGHaiOTCfl yCTpOMCTBS, KOTOpbIG M3MGHB- 
iot pacnpeAenGHMG KpyTmiiero momght3 mg- 
Wfly OCAMM 3BT0M06 mAA B 33BMCMMOCTM OT 
ycnoBMM asMWGHMfl. MHoraa b nonHonpMBOA- 
HblX TpaHCMMCCMAX C nOAKAIOHaeMblM BpyH- 
Hy>o npMBOAOM c penbio yAeweBneHMS koh- 
CTpyKUMM OTKa3blBaK)TC5) OT MGWOCGBOTO AM(t>(}>epeHpM3na. HO B 3TOM CAyHaG nOAHblM npMBOA 
Mcnonb3yeTCB TOAbKO Ha CKOAb3KMX AOporax m 6e3Aopo>«be m hg AonycKaeTCA npn abmjkghmm 
aBTOMOGMAA no AOPOTG C XOPOUIMM nOKpbITMGM. 

Ha pmc. 3.56 noKa3aHbi Han60AGe TMnMHHbiG cxgmw nonHonpMBOAHbix TpaHCMMCCMM. 

KoMnoHOBOHHaa cxeMa c pa3A3T0SH0M kopo6kom h3m6oa 66 Macro npMMGHAGTCs aaa Bceao- 
pOMHbIX aBT0M06MAGM (pMC. 3.57). RpM T3K0M KOMnOHOBKG KpyTAlAMM M0M6HT OT KOp06«M nGpe- 
aan nocTynaGT Ha bxoahom Ban pa3AaTOHHOM kopo6km, a 3aTGM nepenaeTcs Ha BbixOAHwe BaAbi. 
BbixoAHOM Ban npMBoaa 33 ahmx koagc pacnonaraeTcn Ha oahom ocm c bxoahmm BanoM pa3AaTOH- 
HOM K0P06KM M COGAMHAGTCfl KapASHHOM nepGAaHGM C TA3BH0M nepGAaMGM 33AHGM OCM. Apyrofi 
BbIXOAHOM BaA COGAMHGH KapASHHOM nGpGAaHGM C m3BHOM nGpGAaneM ncpGAHGM OCM. BblXOAHWG 
BaAbl pa3AaT04H0M KOpoSKM CSA3aHbl MeWAy COGOM UMAMHAPMMGCKMMM UJGCTGpHBMM MAM saiAG 
UGnHOM nGpGAaHGM c 3y6naTOM uenbio Mop36. BHyTpM pa3AaTOHHOM kopo6km pa3MemaeTCA 
MGW0C6B0M AM<J>ct>epeHL(Man m mowgt pacnonaraTbes noHMwaiomas nGpcaana. 

B TpaHCMMCCMM nOAHOnpMBOAHOro aBTOMOfiMAfl 6G3 P33ABT0HH0M K0P06KM MCnOAb3yiOTCA KO- 
Po6km napGAaM cnepManbHOM KOHcrpyKUMM (pmc. 3.58). 

riOAHOnpMBOAHblG BGpCMM AeTKOBblX aBTOMOSMAGM. KOTOpbIG HG npGAHa3HaHGHbi AAA ABM- 
weHMA no 6G3AOpO>KbK3. MMGKDT B CB06M OCHOBG CTaHAapTHyiO BGPCMK3 AGTKOBOrO aBT 0 M 06 M- 
AA. HeKOTOPbIG AGTKOBblG aBTOMOSMAM BbinyCKSIOTCA TOAbKO B ROAHOnpHBOAHOM B3PM3HTG 
M HG MMGIOT aHaAOTOB C npMBOAOM Ha OAHy OCb. npMMGpOM MOTyT nOCAyjKMTb MHOrMG 3BT0M06M- 
am Subaru mam aBTOMoGMAb Jaguar TMna X. HaMGonee npocTO nepeoGopyAosaTb b noAHonpM 
BOAHbIM BapMaHT nGpGAHGnpMBOAHblM 3BT0M06MAb C npOAOAbHblM paCnQAOWGHMGM ABMTaTG- 
AA M KOpObKM nGpGAas ( 60 AbUJMHCTB 0 aBT 0 M 06 MAGM Audi). B T3K0M BapMaHTG KpyTAIAMM 
MOMGHT K 33AH6M OCM nOCTynaGT OT KOpoGKM nGpGABH Hep63 KapA3HHyiO nepeASSy. 3aAHAS 
ocb AonoAHseTCA rnaBHOM nepeASHeti. a MewocesoM AM<Jx}>epeHUMan ycraHaBAMsaeTCA b Kap- 
TGpG KOpObKM nGPGAas (PMC. 3.59). 

ECAM Sa30BblM 3BT0M06MAb MMGGT npMBOA TOAbKO Ha 33AHMG KOAeca, a ABMTaTGAb pacnOAO- 
mGH cnGpGAM. npn oro nGpGo6opyAOBaHMM b noAHonpMBOAHbivi BapnaHT hg o6oMTMCb 6G3 pa3Aa- 
TOWHOM KOPOGkm C MGWOCGBbIM AM[J)(l)Gp6HUMaA0M. KOTOpaA MOJKGT 6blTb OSbeflMMeHa C KOpOpKOM 
nepGAan. B tbhmx aBTOM06nAAx oPbisHO Mcn0Ab3yi0T hgcmmmgtpmmhog pacnpGASAeHMe KpymwG- 
ro MOMewTa. PoAbaiafl sacTb Koroporo nepeAaeTcn «a 33Ahioio ocb. lAaBHaa nepeAana npM He3a- 
bmcmmom noABGCKG nepefiHMx KOAec KpenMTcs k Ky30By. 



Pmc. 3.58. y nOAHOnpMBOAHOro 3 btomo6mab 
Mercedes-Benz 4-matic S-KAacca TpaHc- 
MMCCMfl M ABHraTenb npaKTMHeCKM COCTaB- 
AAIOT OAHO uenoe 
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riepeAHenpMBOAHbie aeiOMo6Mnn c nonepeHHbiM pacnonoweHneM ABwraTenn ropa3flo rpyp- 
nee nepeaenaTb b nonHonpuBoanbiw BapMaHT. 06biHHO KapTep rnaBHon nepeaaMM pacnonaratot 
3a ABuraieneM m HcnonbayiOT HapAannyio nepeaany. coeAHHaioiayio nepeamoio r/iaBHyio nepeaa- 
ny caonoAHMTenbHOii rnaBHoii nepeaaHeii 3aAHeii ocn. 

noAHonpuBOflHbie BepcuH aBTOMo6n/ieii c 33 Ahhm pacnonoweHHeiu ABMraTen?) (Porshe 
Carrera) b no/iHonpMBOflHOM BapnaHTe MMeiOT TpaHCMktccwo, cxoaHyio c nepBbiM b3ph3htom, 
ho b 3epKanbH0M oToOpameHMH. 

06ecneseHne npnBoaa Ha see noneca apb aBTOMo6nafi c peHTpaabHbiM pacnonoweHMeM 
ABHraie/in npeaciaBnaeT co6oh AOBonbHO Tpyanyio 3aflasy, h no3TOMy Tanne KOMnoHOBOHHbie 
cxeMbi BCTpenaioTCfl peflKO. 



Phc. 3.59 ABTOMaTMMecKan tp 3 hcmmcchb aBT0M06n/iB Audi Quattro: 1 — an<l>ct>epeHUMan 
nepeanero Mocia; 2 — BeaoMan tuecTepHH rnaBHOM nepeaanM; 3 — Beaymaa wecTepHH raaBHOM 
nepeaasM, 4 Kowyx Bana; 5 — Ban npMBoaa nepeaHero Mocia; 6 — BepoMan wecrepHfl ripn- 
Boaa nepeaHero Mocia, 7 - Macnanbin Hacoc pa3aaTOHHOM kopo6km; 8 — TyppHHHoe Koneco: 
9 — peaKTop; 10 — HacocHoe woneco; 11 — Mac/iBHbiH Hacoc; 12.14 — naaHeiapHbie nepepa- 
hm; 13 — 4>pnKpnoHHbie MyiJ)Tbi (cJjpMKUMOHbi); 15 — BTopMHHbiM Ban; 16 — Beayiaan wecTepHu 
pa3aaTOHHOw kopoSkm; 17 — canyH; 18 — MewoceBovi an<}><{>epeHUMan noBbiwenHoro Tpenun 
(rana Torsen); 19 Ban npnBoaa 3aaHero MOCTa: 20 — BepoMan inecTepHs pa3aaTOHHOH kopo6- 
kh: 21 — Beayman weciepHH npnBoaa nepeaHero MOCTa; 22 — npoSna MacnriHoro 4>nnbTpa; 
23 6noK ynpasneHMn; 24 — Macno3a6opHHK; 25 — waptep rnapoTpaHCcl)opMaTopa 
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AM<D®EPEHUMA/lbl nO/lHOnPMBOflHblX ABTOM 06 MS 1 EH 


MewoceBow AH<M«peHUMan. wan Obi/io oTMeneno abiiue, MomeT 6biTb CKOHCTpyupaeaH tbk, nro6bi 
pacnppflenflTb KpyTsuiMfi momcht hgchmmptphhho. Ec/im pacripefle/ieHne MOMeHTa no ocbm wepaBHoe. 
ro 6onbuia«t nacib MOMeHTa o6mhho nepeflaeTcn k 3aflHHM KonecaM. 3to o6bflCHfleTCfi reM, hto npn 
pa3roHe aBTOMoOwafl b/im abhwchhm Ha no/jbeM 6oabwaa nacTb Maccbi aBTOMo6nnB nepepacnpene 
nneTcn Ha 3aflHne noaeca h ohm Moryr peaan30BaTb 6oabiiinM kp/tbiumh MOMem, neM nepeAHne, 
h, npoMe roro. yMenbLueHHe ao/ih KpyTflmero MOMeHTa, nocrynaiomero k nepeannM wonecaM, yaynuia- 
eT ynpaB/iaeMOCTb aBTOM 06 nnn h MeHbwe noflBepraeT ee b/imbhhio n3MeHeHnn Kpyrstnero MOMeHTa. 

flan /ito6oro aBTOMo6naa c neTbipbMB BeAyiUHMM KonecaMH Bawno o6ecnennrb ABMweHne aB- 
TOMo6Mn« b caynae, ecnn oaho H3 woaec TepseT cuenaeHne c AoporoH. 

Bbiue 6bino noKasaHO. hto ec/in oaho h 3 Koaec Ha ocm 6yKcyeT, to An<t><t>epeHunaa nepeAaeT 
na APyoe KpyTBiunvi momcht. HeAOCTaraHHbiM ri\* ABumeHMa. Ec/ih aBTOMo6nnb HMeeT tiphboa na 
neTbipe KO/ieca h tph AM<l><t>epeHunaaa. to AOCTaTOHHO nonacTb oahmm KonecoM Ha CKoab3Kyio 
nOBepXHOCTb, HT06bl /lHLUHTb 3BT0M06nnb CnOCOSHOCTM TpOHyTbCfl C MeCTa. CymeCTByiOT P33/1HH- 
Hbie cnoco6bi 6opb6bi c stum HewenaTe/ibHbiM cbomctbom. 

Oahh h3 TaKHx cnoco6oB — 3to 6noKnpoBKa AH(l>ct>epeHUMaaa. ripn 3a6aoKMpoBaHHOM abO- 
(pepeHUHane HpyTamHH MOMeHT, noABOAHMbiii k noaecaM cayHWMM cpenaeHMeM, yse/iHHHBaeTCs. 
HeoSxoAMMO yHHTbiBaTb. hto, ecart bcb Be/iMHHHa KpyTBLuero MOMeHTa nepeAaeTca b oahom Ha- 
npaBneHMH, KapAaHHbivi Ban h nonyocH AonwHbi 6biTb CAeaaHbi 6onee npoHHbiMM. HTo6bi ncwno- 
HHTb B03M0>KH0CTb hx no/ioMKH. BHeAopownbie aBT 0 M 06 naM, pa6oTaioiAne b cnowHbix ycnoBMflx. 
Moryr HMeTb ycTponcTBa, 6/ioKnpyiomHe Kan MewoceBon. tbk h 33Ahhh Me>KKonecHbin AH<J><t>e- 
peHUHanbi. BaoKupoBKa AH(txt>epeHpnaaa nepeAHeii och o6mhho He npeAycMaTpuBaeTcn M3-3a 
HeraTHBHoro bo3Asmctbmb na ynpaBaneMocTb aBTOMo6n/ia. 

flpyrHM pacnpocTpaHeHHbiM cnoco6oM yaynujeHUR xapaKTepHCTHK tp3hcmmccmh coBpeMeH- 
Hbix no/iHonpHBOAHbix aBTOMo6naeii BBiineTca npHMeneHHe pa3nMHHbix ycTpoiicTB noBbiiueHHoro 
TpeHMfl, npuMeHsioiAHxcfl b KanecTBe MeMocesbix m 33ahhx Anc|>ct)epeHUMaaoB. CaMbin npocToii 
cnoco6 3aioii0HaeTCB b co3A3hhh Aono/iHMTe/ibHoro TpeHna npn npocKaab3biBaHMM AeTaaen b 
AH<l><£epeHUMa/ie. 3Aecb. OAHa«o, Tpe6yeTcn orpanunuTb ae/iHHHHy npocKaab3biBaHna t3kmm 06- 
pa30M, HToSbi oho He oKa3bieano Hpe3Mepnoro bahbhhb na B03M0>«H0CTb ABHweHMs Konec as- 
TOMo6naB c He6onbuoH pa3HnpeH b yrnoBbix ckopoctbx npa o6whhom noBopoTe. TawnM o6pa- 
30 M, AH(JxJ>epeHUHa/ibi noBbiiueHHoro TpeHMB AoawHbi 6biTb TaKHMM, HTo6bi nepeAasaTb xonbKO 
nacTb Kpyrmuero MOMeHTa na Ko/ieco c xopoujhm cuen/ienneM. 

C/ieAyeT noMHHTb hto akd6om AB<J><t>epeHunan noBbiujeHHoro TpeHMfl, He33BncnM0 ot MecTa 
ero pacnonoweHHH (b pa3AaTOHHOH KopoSKe nan BeAyutMX MOCTax) OTHMMaeT nacrb MexaHane- 
ckoh 3HeprnM nepeBOAB ee b Tenno, a 3HannT yse/iMHMBaeT pacxoA TormuBa. noBbiujaeTcn Tanwe 
M3HaiUMB3HHe UJHH M TpaHCMHCCHH B LtenOM. noSTOMy npOCTbie yCTpOHCTBa C 4>pHKHM0HHblMH 
iuaM6aMM non Ky/ianKOBbie AHt^tJxepeHmianbi ycTaHaBanBanucb rnaBHbiM o6pa30M Ha rpy30BHKax 
noBbiiuenHOH npoxoAHMOCTH, to ecTb TaM, TAe o6ecneHeHne npeoAoneHHa 6e3Aopo>KbB CHHTaeT- 
ca 6oaee eawHOH 3aAaneH neM o6ecneHeHne 3kohomhhhocth. B pa3A3TOHHbtx Kopo6Kax Tanax 
aBTOMoSuneM nacra Anct)cJ)epeHLiMa/i Boo6me 0TcyTCTB08a/i (rA3-66, yA3) m 06a moctb mmcah we- 
CTKyio cBa3b Me>KAy co6oii ripn AenmeHHH no cyxoMy ac<l>anbTy bo M36ewaHMe npe3MepHoro M3- 
HauineaHHa uimh nepeAHMH moot oTK/irana/ica. Tan hto no/iHonpuBOAHbiMM 3tm 3btomo6h^m mot- 
nn 6biTb TonbHO BHe Aopor m/im b 3HMHee BpeMa roAa. 

TopasAO /lyniiie, ecnn AH4><J>epeHunaa cMOwei «noHyBCTBoaaTb- MOMeHT Hanaxia npocKaab- 
3bieaHna Koaeca m cyMeeT nepepacnpefleaHTb KpyiamHH momcht Ha oTCTaiouiee noaeco. flpyrnMM 
caoBBMH, >neaaTeabHO Hcnoab30saTb caMo6aoKMpyK)iAHHca AH4>4>epeHUnaa B panee Bbinyc 
KaBujHxca MOAeaax ncnoab30Banncb Ba3KocrrHbie My4>Tbi (BHCKOMytJxibi) h AHi{)(J)epeHUMaabi tm- 
na Torsen, MHOTAa npHMeHnaocb mx coHeiaHiie: BB3K0CTHbie MycpTbi 8 KanecTBe MexnoceBbix 
AH<ti<tiepeHi4naaoB. a Torsen a nanecTBe 3aAHero AH<l><!>epeMMMaaa. B HacTonuiee epeMS Bee 
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PMC 3.61. YCTpOMCTBO BR3KOCTHOM My4>Tbl 
(BMCKOMy4>Tbi): 1 — Kopnyc; 2 — Ban Kopny- 
ca; 3, 6 — BepyinMM h BeAOMbin Banw; 4 — ahc- 
kh; 5 — yn/ioTHeHMB 


6o/ibuiee pacnpocipaHeHne nonysaioT cJjpmk- 
UMOHHbie My0Tbi c KOHTpo/iHpyeMovi dene- 
HbK) 6nOKMpOBMM. KOrfla OpUKUMOHHbieanCKM 
cwMMaiOTCB c onpepeneHHbiM ycunneM, Ta- 
i<ne Myct>Tbi MoryT ripuMewnTbCfl abb ynpaene- 
hmr pacnpepeneHnew Hpyramero MOMeHTa 
MeMfly nepeflHMMM h 3aflHMMM KonecaMM no/j 
3/ieKTpOHHblM KOHTponeM. KOHCTpyKTOpbl GO- 
BpeMeHHblX nOUHOnpMBOflHblX ZierKOBblX 
aBTOMo6n/ieM npefl/iaraioT ncnojib30Barb 
Tawne HyBCTBme/ibHbie ycrpoMCTBa, ynpaB/i«- 
iomne cuen/iemieM KO/iec c aoporoii m noBe- 
fleHneM aBTOMOfinflfl BMecro npocroM 6 /iokh- 
Pobmm fln<J)(J)epeHLiManoB. 

Bn3K0CTHan Myc{>Ta (naTem OepnoccoHa) 
ns/meTcs Han 6 o/iee npocrbiM w aeiueawM ycT- 
POMCTBOM nOBbltueHHOro TpeHMfl. H n03T0My 
ee nacTO npHMeHstioT b TpaHCMMCCMnx aBTO- 
Mo6n/ieCt. 

Bs3KocTHafl MytpTa coctomt m 3 Ha6opa 
6 /im3ko pacno/iomeHHbix APyr k flpyry neptfco- 
pupOBaHHblX flMCKOB, OflHa (TO/lOBHHa KOTOpbIX 
coeflMHfleTca c noMoiubw BbiCTynoB c BHyrpeH- 
Hen CTynMueii My$Tbi. a BTopaa HapywHbiMM 
BbiCTynaMM c KOpnycoM (pmc. 3.61). 

Mewfly flucKaMM naxofluTCR cwiMKOHOBaa 
(KpeMHMMOpraHMHeCKaR) WMAKOCTb BbICOKOM 
BR3KOCTM. Ba/lbl My<j)Tbl MOryT CB 060 flH 0 Bpa- 
maTbCR c He6oRbmoM pa3HnueM b ymoBbix 
CKOPOCTRX, HO. eC/lM pa3HHUa B CKOPOCTRX 
yBe/iMHMBaeicR, wnAKOCTb BHyrpH MycpTbi nasMHa- 
ei AGwcTBOBaib nan TBepfloe Teno h npeflOTBpa- 
maeT Hpe3MepHoe npocKa/ib3biBaHne ahckob. 
B03HMKai0lAHH 6/lOKHpyiOmMM MOMeHT o6y- 
C/lOB/ieH CB0HCTB3MH BR3KOH WMflKOCTM. 
Ec/ih b KasecTBe AH(J><t>epeHMna/ia ncno/ib30- 
saTb Tanyio MycpTy, ona 6yaeT nepepacnpeae- 
RflTb KpyTfllAHPl MOMeHT Taw. hto So/ibiuafl ero 
nacTb 6yaeT nocTynaTb na KO/ieca, BpamaioiAM- 
ecfl c Menbujen CKOpodbio. 

K HeA0CTaTK3M BR3K0CTH0H My(|>Tbi c/ieAyeT 
oTnecTH SHcnoHeHUMa/ibHbiH 33K0H ee 6/iokmpob- 
kh. My4>Ta cpaPaibiBaer c 3ana3flbiBaHneM. Hen3- 
6e»<HbiH HarpeB whakocth b MycfcTe, hotopwm npo- 
MCXOflMT npH npOCKa/1b3blBaHHH AWCHOB, npMSO- 
Amt k M3MeHeHnto ee xapaKiepncTHK. CyiAecTBeHHbiM HeAocrarKOM lawnx yciponcTB 9Bn«eTC« hx B/tnflHne 
na npoueccTopMOweHHR. nocKO/ibKy npn pe3K0M ropMowenHH MoweT npoM3oiiTM OAHOBpeMenHoe 6 ao- 
KMposaHMe acex wonec aBTOMo6nnn. ripw wcno/ib30BaHnn Bfl3K0CTHbix My(J)T b TpancMHccHRx aBT0M06n- 
R6H C aHIM6llOKHpOBOMHblMH T0pM03HblMH CMCTeMaMM fipMXOAMTCfl npMMeHRTb AOnO/IHHTe/IbHbie yCTpOH- 
CTBa onn pa36noKHposaHHH Myc{)T opn ropMomeHHM. 


Pmc. 3.62 MewoceBOH AB<t><t>epeHUHa^ 
Torsen: 1. 3 — npaBan h neBas nonyoceBbie 
ujecTepHu; 2 — Kopnyc AH<JxJ>epeH4na/ia; 4 — ca- 
TenBHT, cs93aHHbiH c npasoki no/iyoceBOH ujecTep- 
Hew; 5. 7 — BbixoAHbie ea/ibi AnctcpepeHUMaRa; 
6 — caTe/viHT, CBH3aHHbiii c neson no/iyoceBOM 
uiecTepHeM 
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Pmc. 3.63. MewocesoH AH<J><J>epeHuna/i Torsen aBTOMo6M/ia Audi Quattro: 1 — Kopnyc 
itJepeHuna/ta; 2.4 — nepeflHAA m 3aflHfln uiecTepHu; 3 — nepaflHHbie caTennuibi: 5 — itmaneu 
MapaaMHOii nepenaMM; 6 — ocb caTe/i/iMTOB; 7 — np«M03y6bie LuecTepHu; 8 — aeflOMbm aari: 
9 — nonbiM Be/jymM* aan; A — k nepeane* ocm: B — k 3aflHeii ocm 

AM0iJ)epeHUMan Torsen (TORque SENsing — HyBCTByioiuMM KpyramMM MOMeHT) npeflCTaB/ifler 
co6om MexaHMHecKMfi caMoSnoKMpyiomuPicH Anejxt>epenunan, B kotopom Mcno/ib3yeTCfl cnowHbiM 
na6op sepBflHHbix uieciepeH (pac. 3.62). 

Ha6op tueciepeH BHyrpM flMt|)4>epeHUMana coctomt ms BeflOMbtx (no/iyocesbix) nepBflMHbix mo- 
nec h Begymnx (caTen/iMTOB) sepBSMHbix wecrepeH. Ochobmom ocofieHHOCTbo TaHOM KOHCTpyKUMM 
HBnseTCfl to, sto MepBflMHbie uiecTepHM Moryr npMBOflMTb bo Bpaiuenne ppyrne uiecTepHM, ho ca 
mh He Moryr npMBOAMTbca bo BpameHMe. Tanan oco6eHHOCTb npMBOAMT k noHB/ieHMio HenoTopOM 
cieneHH 6noHnpoBaHWH MM(t)<l<epeHUMaiia. B 3aBtrcnMOCTn ot BenwHMHbi nepeaaTOHHoro HHcna 
m KOHCTpyKUMM AHttcJiepeHUHana. Kpyrmuufl mom6ht Mower pacnpepenfiTbCA no ocam aaT 0 M 06 mm 
B cooiHOuieHHM OT 2,5:1 (60 % 40 %) ao 6:1 (84 % : 16 %) m/im flawe flo 7:1 (86 %: 14 %). a tsh 
we pacnpeaenflibcfl b nio6bix npoMewyrosHbix ananeHMsix. TIpn hm3kmx 3HaH6HHflx exofluoro «py 
muiero MOMeHTa wecrepHM AHctKjiepeHUMana apamaioTCA cbo6oaho h ero AeMCTBMe HanoMUHaet 
pa6ory oObiMHoro cHMMeipMHHoro AM<J><J>epeHKMana. Koraa bxoamom KpyTflmnfi momcht yee/insM- 
Baeictt. Ma6op nepBHHHbix wecrepeH HarpvwaetcA m b onpe/jeneHHbiM MOMem paa BbixoflHbix 
Ba/ia 6/ioKHpyioTcn. 

ZlM<l)iJ)epeHMMa/i Torsen MMeer riMHeMHyio xapatnepwcTHKy. nepepacnpeflenenMe Kpyrtmiero 
MOMeura itpomcxoami npabiMHecKM Mi'HoaeHHO m oh we 0Ka3bieaer b/imahma na npouecc topMO 
meHMfi. 3 tm cbomctbb MexaHMSMa o6ycnoBnnn ero umpoKoe MCno/Tb30BaHHe b Manedse iviewKO- 
necMbix m MewoceBbix fli«l><t>epeHnna/iOB aBT 0 M 06 M/reM ipMC, 3.63). Ochobhwm HeaocTarKOM na- 
nweics cnowHocTb ero n3roroBneHHfl m c6opkm m. Kan c/ieAcrawe BbicoKaa ctOHMOCTb. 


175 










Bfl3K0CTHbie My4>Tbi m an<M>epeHiinanbi 
Torsen aBnnicrrcsi nacCMBHbiMM cucTeMaMM. 
B nocneflHne roflbi b KOHCTpywunn TpancMuc- 
cmm coBpeMeHHbix aBTOMo6nneii Bee name 
HaHMHaKDT npHMeHflTb aKTHBHbie yCTpPMCTBa, 
npeacrraB/iBiouiMe co6oh My<t>TW, b KOTopbix 
DJ\9\ 6/lOKMPOBaHMB Ba/103 MCnonb3yiOTCfl MHO- 
roflucKOBbie MOKpbie cuenneHna |pnc. 3.64). 
Ann ynpaB/ienuB MHoroancKOBbiM cuenneHn- 
eM ncnonb3yeTcs paeneHHe Mac/ia, KOTopoe 
B03fleficTByeT Ha nopiuewb, OKKMaotyMM ahc- 
km. flaB/ieHne Mac/ia perynnpyeicn c noMo- 
mbio KOHTpo/ibHoro K/ianana. KpyTnmMM 
MOMewT c noMouibK) t3kmx My0T MoweT pac- 
npeflenfrrbCB Ka« Memay nepeaHeii h 3aaneM 
ochmh aBT 0 M 06 nnfi. Tan m Meway KO/iecaMM 
OaHOM OCM. 

LilBeacKan (J)npMa Haldex no csoeMy naTeHTy BbinycnaeT Mytjny c MHoroancKOBbiM mokpwm 
cuenneHHeM, 3/ieKTpnHecKHM rnapoHacocoM m rnapoaKKyMynRTopoM (phc. 3.65). 

3/ieKTpnHecKniS Hacoc pa6oTaei TonbKO npn ABMweHMM aBTOMo6n/in n co3aaeT He6o/ibiuoe 
aasneHHe Macna. an« Toro HTo6bi He npoMCxoanno 3aaepmKn b cpa6aTbiBaHMM My<J>Tw. flaBneHMe 
Ha nopiueHb. cwMMaioiaHM ahckm cuenneHMfl, nocTynaeT ot rviapaenHsecKoro nopujHeBoro Haco- 
ca. KOTopbiA co3aaeT aae/ienHe. «aK TonbKO B03HHKaeT pa3/iMHne b yr/ioBwx ckopoctax coean- 
HeHHbix My4>TOM Banos. flasneHMe. co3aaBaeMoe HacocoM, nponopuMonanbHO pa3HMue b sacTOTe 
epameHHA BanoB. ynpaBnneT pa6oToPi My<j)Tbi Haldex BCTpoenHbiM b Hee aneKTpoHHbi* 6noK yn- 
pasneHMB, KOTopbin cesoaH c apyrnMM 3/ieKTpoHHbiMn cncT6MaMH ynpaeneHHfl aBTOMo6nneM. 
My0Ta MomeT pa6oT3Tb npH mo6ux CKopocrsx asnx<eHMfl aBTOMo6nnn Kaw ripn ABnweHMM Bne- 
pea. TaK m opn 3aaHeM xoae. OHa He BnHneT na pa6oiy aHTHSnoKHpoBOHHOM CHCteMbi (ABC) 


2 3 4 



1 6 


Pmc. 3.64. ripMHi(Hn aewcTBMB skthshom 
rMApaBiiMsecKOH My4>Tbi: 1 — bwxoahom Ban: 
2 — paooHHii nopujeHb; 3 — amckh; 4 — nopujHe- 
bom Hacoc; 5 — ynpasnniomMH wianaH: 6 — bxoa- 
hom ean 



Phc 3.65 My$Ta Haldex, exoatmtao b TpaHCMwccMio aBTOM 06 nn« 
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acneflcTBMe oseab GbiCTpoa aaraBapaa a AeaaTasapaa a oSecnenaBaeT nonwocTbio aoHTponapy 
eMoe pacnpeAenenae apyTfliuero MOMema no ocbm. B HacToaiuee BpeMB My<t>Tbi Haldex ycTaaaB- 
nneaioTCB b TpancMaccanx nonHonpaeoAHbix Bepcaii aBTOMo6anea Volkswagen a Volvo. 

AHanoraMHbie aoHCTpyapaa My<j)T npHMeHsnoTCB a MeaoTopbiMa flpyrawvi npoa3BOAHTenflMa 
nonnonpaBOflHbix aeTOModanea. KoMnaHaa Isuzu 3anaieHToea/ia cacTeMy TOD (TORQUE-ON- 
DEMAND), KOTopan nonysaeT ancfcopMapaio ot 12 AaTnaaoB a aBTOMaTanecHa nepepacnpeaenfl- 
er apyrnmaa MOMem Mewfly ocbmh aBT 0 M 06 anB b aaBacaMocra ot ycnoBaa ABaweHaa. 


§23 

TEHflEHUMM PA3BMTMR ABTOMOBM/lbHblX TPAHCMMCCMM 


lilapoaoe npaMeneHae ynyHUieHHbix cacTeM noBbiuieHHoro TpeHan noBBaBUjaxcfl b aoHpe 1990-x rr. 
npaBeno KOHdpyKTopoB asT0M06anea k pa3pa6oTKe aoHpenpaa "SKTaBHoa TpaacMaccaa-. Taaan 
TpaHCMaccao aaeT B03M0WH0CTb a3MeHBTb ycToaMaBOCTb a ynpaBnaeMOCTb aBT0M06ana nyieM 
ynpaBnenaa pacnpefleneaaeM apyratpero MOMema no npaBbiM a neBbiM aonecaM aBTOM06ana. aTaa- 
me, b cnynae nonnonpaBOAHoro BapaaHTa. MewAy nepeflHaMa a 3aflHBMa MoerraMa. Pacnpeaene- 
Hae apyTmuero MOMewa perynapyeTCfl b 3aBacaMOCTa ot CTeneHa npocaanb3biBaHHB MytyTU. ynpa- 
B/ieHae ocymecTBnaeTca raapaBnaaoa, aorapaa cwaMaeT A*caa Mycjnw c pa3Hoa canoa. yMeHbwaa 
ana yBenasaBaa BenaaaHy nepeflasaeMoro MOMeHTa Ha Ty ana Apyryio cropoHy. KoHTponapyeT pa6o- 
Ty Myct>T npopeccop (3BY), aoTopwa nonynaeT HH<}>opMapaio ot paananHbix AaTHaaoB. OneHb MHoroe 
3aBacaT ot nporpaMMHOro o6ecneneHaB 36V aoropwa AonweH pacnpegenaTb apyTaipaa momcht 
b 3aBacaM0CTa ot Harpy3aa Ha cooTBeTCTBytomae aoneca aBT0M06ana. ITpa noBopoTe aBT0M06ana 
6onbiuaB aacTb apyTamero MOMeHTa AonwHa nepepacnpeAenaTbca Ha BHeujHae (OTnocaTenbHO peHT- 
pa noBopoTa), 6onee narpyweHHbie, aoneca. B nonHonpaBOAHOM aBTOMo6ane MOweT 6biTb o6ecne- 
seHo pacnpeAeneHae apyramero MOMeHTa a aawAOMy aonecy b cooTBeTCTBaa c MaacaManbHO B03- 
mowhwm no ycnoBHBM cpenneHHB c Aoporoa. Taaoa noAxoA He CMOweT acantoaaTb B03M0WH0CTb 
noTepa ycToanaBOCTa aBT0M06ana, o6ycnoBneHHoa B03MowHbiMa OLua6aaMa BOAHTena npa ynpaB- 
neHaa. flnn 6onee coBepiueHHoa cacTeMbi aoMnbioTep AonweH nonynaTb camanbi, cooTBercTsyio- 
u»ae yrny a caopocTa noBopoTa pyneBoro aoneca, aypcoBoa caopocTa a nonepenHbiM ycaopeHaaM. 
Tlpa nananaa tohhom aH^opiaapaa ot paTHaaoB a npaBanbHoro noHHMaHaa wenaaaa BOAHTena aMeeT- 
ca Hecaonbao cnocodoB. c noMOipbto aoTopwx MoweT aoppeaTapoBaTbCB TpaeaTopaa aBT0M06anB 
B cnynae CHOca (aorAa aBTOMo6anb ABaweTca b noBopoTe no 6onee wapoaoa TpaeaTopaa. aeia 6bino 
3aAyMaH0) ana 3aH0ca (aorAa 33 Ahbb nacTb aBT0M06anB »o6roHaeT- nepeAHioio, a aBTOMo6anb crrpeMaT 
cb yiVra BHyrpb wenaeMoa TpaeaTopaa noBopoTa). KoppeaiapoBaa MoweT npoa3BOAHTbCfl c noMombio 
Aa^epenpaana ana topm03ob, a co BpeMeHeM, MoweT 6biTb. a HenocpeACTBenHO c noMOiUbio pyne¬ 
Boro ynpaBneHaB — sto 6yAeT paccMOTpeHO aawe. Ho tot we 3<J><t>eKT mowho nonyaaTb Taawe c no- 
Moipbfo -aHTaBHoa- pa60Tbi cacrreMbi pacnpeAeneHHB apyrnurero MOMeHTa. TIpeAnonowaM. hto npo- 
rpaMMHoe odecneseHae aHTepnpeTapyeT npBMonaHeaHoe Asawenae aaa noBOpoT aBTOMoPanB no 
Ayre c 6ecaoHeaHbiM paAaycoM, o6ecneMaBafi cacTeMe B03M0WH0CTb npaMeHBTb aBTOMaTaaecayio 
aoppeapaio, ecna, HanpaMep, aBTOMOdanb caMonpoa3BonbHO pa3BOpaaaBaeTCB a3-33 HepoBHOCTa 
Aopora, Aawe aorAa BOAaTenb a ae noBopasHBaeT pyneeoe aoneco. 

HorAa Taaan cacTeMa "XoneT» caoppeaTapoaaTb Tpaeaiopaio nosopoTa npa cHOce aBTOMOoa 
ns c AByMB BeAymaMa aonecaMa, OHa nepepaer AononHHTenbHbia apyTBmaii momcht hb BHeujHee 
aoneco (bosmowho, npa OAHOBpeMeHHOM cnaweHaa aacTOTbi BpaipeHHB ABararenB), hto caMO no 
cede 6yAer yMeHbiuaTb paAayc noBopoTa a CHawaTb caopocTb ABawenaB. yMeHbinaB paca Bbixo- 
Aa H3 aopaAopa ABaweaaB. nepeA TeM aaa TpaeaTopaa 6yAer oTperynapoBawa. 
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Pnc. 3.66. AKTHBHan TpaHCMMCCMB aBTOMO- 
6 m nn Honda 


BonbuioM MHiepec k TanuM aHTuBHbiM cmcts- 
MaM npOHB/ien b flnoHMM. B 1996 r. KOMnaMMa 
Honda npepcTaBMna cboio cncieMy ATTS 
(Automatic Torque Transfer System — cncreivia 
aBTOMaTunecKoro pacnpeAeneHMa Kpyramero 
MOMema) Ana nepeAHenpMBOAHoro sbtomo- 
6nna m ycTaHOBuna ee Ha HeKOTopbie m3 cbomx 
MOAenen nerKOBbix aBTOMo6nneM, npeAHa3Ha- 
HeHHbix Ana BHyrpeHHero pbiHKa SnoHMM. Ot- 
nMHHTenbHOM oco6eHHOCTbio CMCTeMbi ATTS 
aenaeTca to. hto oqeHKa BcePt nHct>opMai4nn 
o noBeAeHMM aBTOMo6nna npoM3BOAMTca c no- 
Motubio oahoto AaTHMKa. ydaHOBneHHoro 
3a uenTpoM TawecTM aBTOMo6nna.cl>MpMa Taione 
apanTHpoBana npMHqMn ATTS Ana ncnonb 30 - 
BaHMH b rnaBHOM nepeAane 3aAHero Mocia nonHonpMBOAHoro aBTOMo6nns. Ta«oe pa3MemeHMe 
MMeei to npenMymecTBO. hto sto pacnpeAeneHMe Kpyramero MOMeHTa He BAMaeT Ha pa6oTy py- 
neBoro ynpaBneHMB (b nepeAHenptiBOAHOM aBTOMo6nne pacnpeAeneHMe MOMeHTa Mower H eno- 
cpeACTBeMHo BnMBTb Ha tsk H33biBaeMoe "HyBCTBO pyna»). 

B nonHonpMBOAHbix aBTOMo6Mnax pacnpeAeneHMe MOMeHTa MewAy nepeAHMM m 38ahmm moc- 
tsmm 0Ha3biBaeT 6onee TOHKoe BnMaHMe. HanpaBneHMe 6onbweM AonM Kpyramero MOMeHTa Ha 
nepeAHMe Koneca 6yAeT yMeHbmarb cymecTByiomyio M36biTOHHyio nosopawMBaeMocTb. m H ao6o- 
pot. B CMCTeMax c aKTMBHbiM ynpaeneHMeM TpeMa An<t>4>epeHqManaMM nepepacnpeAeneHMe Kpy- 
Tamero MOMeHTa Ha Koneca oahom m3 ctopoh aBTOMo6Mna MoweT ynynujMTb cqenneHMe npn abm- 
weHMM Ha noBopoTe, b to BpeMa ksk perynMpoBaHMe pacnpeAeneHMa MOMeHTa MewAy MOCTaMM 
M0 * eT ynynujMTb ynpasnneMocTb aBT 0 M 06 Mna. Tawan cnowHaa CMCTeMa 3ktmbhom tp3hcmmccmm 
npeAHaaHaseHa b ochobhom Ana aBTOMo6Mneii-yHacTHMKOB pannM. Ha oSbiHHbix aBTOMo6Mnax 
OHa oSecneHMBaeT noAAepwaHMe HywHoro noBeAeHMa aBT 0 M 06 Mna npn abmwbhmm m 6e 3 onac- 
HocTb ynpaBneHMa b CMtyauMax, Kor fl a BOAMTenb coBepiunn oinM6Ky m He o6naAaeT AoaaroHHbiM 
HaBbiKOM, HT 06 bi caMocToaTenbHo bwmtm m3 cnowMBUjeMca cnryaqMM. 

B flnoHMM KOMnaHMM Mitsubishi m Subaru npoAeMOHCTpMpoBanM CMCTeMbi, KOTopbie ynpaBna- 
wr rpancMMccMeM. M3Menaa nypcoBOM yron aBTOMOfiMna. K Konpy 2000 r. cneuManMCTbi KOMna- 
hmm Prodrive <BenKKo6 P KTaHMa) npeAcraeMnn cbokd coecTBennyio CMCTewy, KOTopy,o ohm naasa- 
m Active Torque Dmamic (ATD) - aKTMBHaa amh3mmk3 Kpyramero MOMeHTa. 3ra CMCTeMa 6b.na 
paapaeorana Ana nonHonpMBOAHbix a B T 0 M 06 MneM m Mower 6b,ib BbinonHena c paanMHHb.MM 
3aBMCMM0C ™ 0T "OGTaeneHHOM 3aA3HM. Ha npocreMmeM yposne ATD 
oacnoene nZZ " B ^ npe « 0TB Pa^HMa paaBMTMfl aanoca; ara 6noKM P o B Ka 

ZZSttZT* M0M6HTa Ha BHyTpeHHee ^co, " rpaeKTopMa asm^hh* 

oZneZeae 72 °*' * yP ° BHe ynpaB ' ie "”" ATD b nywnbie MOMenTb, 

nanMa pZm MOMenra k OTAenbHb,M KonecaM. Kom 

HT ° CMCT6Ma aK ™ BH °" TPaHCMMCCMM 6b,CTpee. se M rop- 

Aaer HroTex“ « ” B0CnpMHMMaeTC * BOAMTeneM 6onee ecrecrBeHHO. KoMnanna owm- 

aeTOMoLnax UJ ” P ° K ° MCn °' ,b30BaTbCfl Ha Momnax nonHonpMBOAHbix nernoabix 

a JZZZZZtZZZ Pa3Pa6 ° ,ana MM3r0T0BHfla nepCneKTMBHyoaKTMBHytOTpaMCMMCCMKXPMC. 3.66). 

M0M6HTa n ° K0,,eCaM aBT0M ° 6 ^" oeecneHMSaerca 

c noMOUAbio MHoroAMCKOBbix M y0T, ynpasnaeMbix MoutHbiMM aneurpoMai hh tbmm 



r /I A B A 


flnn ioto hto6w mo6oe rpaHC- 
nopiMoe cpeacTBo Morno 
iiepeflBmaTbcn, oho aonm- 
ho MMeTb flBMWMTenb, npea- 
CiaBAHKHUMM C060M yCTpOM- 
ctbo. KOTOpoe o6ecneHn- 
eaeT hoht 3KT TpancnopTHoro 
cpeflCTBa c floporofi h nepe- 
aaeT enow m MOMeHTbi, npM- 
BOflflmne ero b ABMweHMe. 
CymecTsyeT MHOwecTBO koh- 
CTpyHUMM flBHwmeaeH: ko- 
necHbix, ryceHMHHbix. luara- 
KJIUMX, UJHeKOBbIX M AP- 


§ 


ABTOMOGM/lbHblE KO/IECA 


Ha aBT0M06n;ibH0M TpaHcnopTe npeHMymecTBeHHoe npMMeHeHMe nonynMnM Koneca. noaTOMy 
3 btomo6mam Hacra Ha3biBaioT KO/iecHbiM TpancnopTOM. 

Koneca ocymecTBnnioT cBB3b aBT 0 M 06 nna c aopotom. Ohm oeecnennBaiOT ABMweHMe. noso- 
poT, nepeaaioT BepTMKanbHbie Harpy3KM ot aBTOMoennn Ha flopory. BocnpMHMMatoT yflapbi m xone- 
6aHMfl. nepeAaiomMecn ot AoporM. 

nepBbie Koneca nonBMAMCb eme b rny6oKOM apbbhoctm. HaBepHoe, k Mflee raneca nenoBeK npn- 
men. noAKnaAbiaan 6peBHa noA nepeMemaeMbie rpy3bi. 3aTeM nonBMnncb nepBbie tiobo3km c Aope- 
BHHHbiMM KonecaMM. BHanane Mcno/ib30Ba/iMCb KonecHbie napu, b Koropbix abb no/ieca wecTKO «pe- 
nM/iMCb Ha OAHOM ocm. a Bpamanacb ronbuo 3Ta ocb. HeAociaTOK TaKOM KOHCTpyKUMM 3aKmonancn 
b tom. hto npn ABMweHMM Ha noBopoTax m HepoBHOM Aopore. CKpenneHHbie MewAy co6om Koneca 
He MoryT npoxoAMTb pa3/iMHHbie nyrn m noaTOMy npocKa/ib3biBatOT m 6biCTpo M3HawMBaioTCH. Bwxoa 
Hauiencn b cbo6oahom ycTanoBKe «o/iec Ha HenoABMWHOM ocm, KOTopyio wecTKO coeAMHnnM c noso3- 
kom. Co BpeMeHeM nepBbie npMMMTMBHbie KO/ieca. M3TOTOBneHHbie m3 Hyena AepeBa, 6bi/iM ycoaep- 
ujeHCTBOBaHbi. fl nn o6nerseHMB Konec crann npMMeHHTbcn cnnubi. b peHTpe Koneca nonBMnocb yron- 
me HMe — crynMua, a na 6eroBOM nacTM Koneco ynposHn/iM CTanbHOM nonocoM — wmhom. Ko/ieca 
nepebix aBTOM 06 MneM 6bi/iM euie AepeBnHHbiMM, xom cTynnubi ywe MaroTaBnMBa/iM m3 MeTanna. 
TaKMe Ko/ieca orpaHMHMBa/iM CKOpocTHbie bo3mowhoctm aBTOMoSMnn He o6ecneHMea.nM 6e3onac- 
HocTb M K0M(J)0PT npn e3Ae. Bo/ibUjMM A0CTMM<eHMeM 6bino M306peTeHMe nHeBMaTMsecKOM wMHbi 
B 33BMCMMOCTM OT BbinO/lHfleMbIX (JjyHKUMM 3BT0M06MnbHbie KOTieCa p33ABnHIOTCH Ha BeAy- 
uiMe. ynpaBnneMbie, KOM6nHMpOBanHbie (OAHOBpeMeHHO BeAymne m ynpaBnneMbie) m noAAepMM- 
BaioiAMe 

BeAymne Honeca npnBOABTcn bo BpameHMe ot tp3hcmmccmm asTOMOSunn m co3AawT b koht3 
KTe KO/ieca c aopotom Tnroaoe ycM/ine ynpaBnneMbie Koneca Moryi noBOpasMBaibcn no kombh 
Ae BOAMienn. npn stom b HOHTaKTe Koneca c AOporon B03HMKai0T 6onoBbie yCMJinn, xOTopbie Aa- 


Ko/ieca, 

noABecKa, 

MOCTbl 
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jot B03M0H<M0Ctb aBTOMo6nmo M3MeHMTb HanpaeneHMe ABHweHMH. noanepWMBaioiune Koneca we 
npMBOABT b flBMWeHMe aBT 0 M 06 nnb m He noBopa'iMBaioTCH, a TOAbKO BOcnpMHMMaiOT sacfb Ha- 
rpy3KH aBT 0 M 06 n/ifl hto yMeHbuiaeT cyMMapHoe AasneHMe Ha onopnyio noaepxHOCTb floporn. 


§25 

yCTPOMCTBO ABTOMOBM/lbHOrO KOJ1ECA 


Kojieco aBT0M06H/lfl COCTOMT M3 IlHeBMaTMHeCKOM UJMHbl, 060Aa, COeflMHMTenbHOrO 3/ieMeHTa 
IflMCKa) m crynMMbi (pmc. 4.1). riHeBM3TMHecKMe WMHbi 6yayr paccMOTpeHbi HMwe (cm. § 26). 

B 3aBMCMMOCTM ot KOHCTpyKUMM o6oa3 m coeflMHMTenbHoro aneMeHTa KO/ieca MoryT 6biTb pa3- 
6opHbiMM m Hepa36opHbiMM. AMCKOBbiMM m 6e3AMCKOBbiMM. CTynMpa KO/ieca o6ecneMMBaeT ero 
CBo6oAHyio yciaHOBKy Ha ocm aBTOMoOMAs. 

06oa cnywMT aah coeAMHeHMa mMHbi c KonecoM. C 3tom peAbio eMy ripMAaeTcn cneuManbHan 
(JiopMa. Koneco b c6ope aoawho 6biTb c6a^aHcnpoBaHO. 6anaHCMpoBOHHbie rpy3MKM Kpensrrcn 
k o6oa.v c noMombio npymMHHbix 3a>KMM0B mam wien. Ha SoAbiuMHCTBe AerKOBbix aBTOMo6MAeM 
m rpy30Bbix HeSoAbiAOM rpyaonoAbeMHocTM ncnoAb3ytoTcsi rAy60KMe, Hepa36opHbie oSoAbA (pnc. 4.2). 

TAy60KMM 060A WeCTKO COeAMHfleTCH C AMCKOM, KOTOpbIM CAy)KMT AAB KperiAeHMfl KOAeca K CTynMpe 
c noMoiAbio 6oatob mam raew co uiriMAbKaMM, flOAKM my6oKoro o6oAa MMeiOT KOHycnyio 0opMy aab nAOT- 
hom nocaAKM LUMHbi Ha o6oa. yroA HawioHa noAOK cocTaBAwer naK npaBMAo (5±1)°. FIoakm o6oAa 33K3H- 
HMBatoTCB 33KpaMHaMM. MMeoiuMMM onpeAeAeHHyio 0opMy m CAywaiuMx Sokobumm ynopaMM aab uimhw. 
PaccranHMe wewAy 3anpaMHaMM Ha3biBaeTca ujmpmhom npo^MAB o6oAa. B cpeAHeii sacTM o6oAa MMeeT- 
ctt ymySAeHMe, Heo6xoAMMoe aab oSnerHeHMS MOHTawa m ASMOHTawa WMHbi Ha o6oa. 3to ymypAeHMe 
(pyseM) MOWeT 6blTb paCnOAOWeHO CMMMeTpMMHO OTHOCMTeAbHO flAOCKOCTM KOAeca MAM CO CMeiAeHMeM. 



Pmc. 4.1. ycTpoMCT8o aBTOMo6MAbnoro Ko¬ 
neca: 1 — uiMHa: 2 — o6oa; 3 — CTyrwua 



Pmc. 4.2. Hepa36opHoe Koneco c rny6oKMM 
o6oaom 
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PaaMepbi m npo<t>MAb o6oaa pernaMeHTMpoaaHbi cooTBeTCTByioiAMMM craHAapTaMM. Ha Kaw 

o6oa waHOCHTcn cooTBeTCTByrouiaB MapKMpoBKa. M3 kotopom mowho y3waTb pa3Mepbi m npo 
OoMOBHbie paaMepw oGoaa, ujMpMHy npotJwnA m A^aMerp. wan npaBMno, bcb naroTOBMTenn 
yK83blB8IOT B fltOMMaX, 33 MCKAIOMeHMeM KOMnaHHM Michelin. Koropas npMMGHBGT AAA 3T0r0 MMA- 
nMMBTpbl. 

npBMep MapKHpoBKM 5J X 13H2 ET 30, nxe: 

5 — ujupuHa oOOAa b AioiiMax; 

13 — AnaMeTp o6oAa b AiOMMax; 

J m H2 — KOHCTpyKTMBHbie oco6eHHOcTH npo(J>MAA o6oAa; 

ET 30 — BbineT (ot HeMeuKoro cnosa Einpresstiefe — ET) 30 mm. 

BbineT Koneca (BbiCTyn) abaabtca BawHbiM napaMeipoM. /lio6oe Koneco ao/i>kho "OxeaTbi 
BaTb- crynupy, k kotopom oho Kpenmcn, noraMy hto peHTp nuTHa KOHTaKTa WMHbi c aopotom CMe- 
maeTcs OTHOCMTenbHO BepTMKanbHOM och. npoxoAameix nepe3 uemp cTynnubi Ha He6o/ibiuyio 
BG/iHHHHy (puc. 4.3). KorapaA paccHMTbmaeTCA npM KOHCTpyupoBaHMM noABecKM m pyneBoro 
ynpasneHMA aBTOMoOMAA. 

BenMHMHa Bbicryna ocoSeHHO BawHa a™ ynpaBAAeMbix Konec. noTOMy hto no/iowenwe naTna 
KOHTaKTa OTHOCMTenbHO ocm noBopoTa Koneca nrpaeT BawHyio ponb b onpeAeneHMM xapaiaepM- 
ctmk noBopoTa aBTOMo6nnn. 

Hepa36opHbie Koneca c my6oKMM o6oaom o6biHHO ueHTpMpyiOTCA Ha cTynnue c noMombio 
ueHTpa^bHoro OTBepcTMA. Ecam AnaMeTp peHTpanbHoro OTBepcTMA 60AbUje, seM y nocaAOHHOM 
nacTM CTynMUbi. to ueHTpnpoaaHne ocymecTBAAereA no KOHMHecKMM (mam c<J>epnHecKMM) noBepx- 
hoctam b OTBepCTMAX AMCKa, npeAHa3HaneHHbix aaa KpenneHMA 6 oat3mm hah raMKaMM. HHoraa 
Aaa Ayniuero ueHTpuposaHMA m o6AerHeHMA MOHTawa Mcnonb3yioT nAacTMaccoswe Konbpa, koto- 
pbie ycTaHaBAMBatoTCA nepeA moht3>kom KOAeca Ha crynnuy b peHTpanbHoe OTBepcTMe AMcna. 

Koneca AerKOBbix asTOMoSMAeM M3roT3BAMB3ioTCA uiTaMnoBKOM m3 ct3am c nocAeAytomen 
CBapKOM o6oAa m amckb mam m3 AerKMX cnnaeoB (anioMMHMeBbix mam MarHMeBbix). HaMfionee 
nposHbie KOAeca m3 AerKMX cnAaBOB — KOBaHbie. Ohm MMeioT MenK03epHMCTyio crpyKTypy m bw- 
coKyio nposHOCTb npM m3aom Macce. ZlerKOcnAaBHbie KOAeca Aopowe cTaAbHbix, ho 3CTeTMnecKM 
npMBAeKaTeAbHee. Koneca M3T0TaBAMBaAMCb m m3 KOMno3MTHbix MaTepnanoB: HanpMMep. eme 
b 70-e rr. (JwpMa Citroen Bbinycnana apMMpoBaHHbie yrnennacTMKOBbie KOAeca, KOTopbie BecMAM 
b Asa pa3a MeHbine MeTannMHecKMX. OAHano M3-3a bwcokom ctommoctm TaKMx Konec ohm ycra- 
HaBAMBaiOTCA TOAbKO H3 AOpOTMX COOpTMBHblX aBT 0 M 06 MAAX. 

Pa36opHbie oeoflbA (pnc. 4.4) npMMeHAioT aaa Konec SonbWMHCTBa rpy30Bbix aBTOMoSMAen 
M aBT 06 yC 0 B. Pa36opHbie 060 AbA Moryr 6blTb AMCKOBbIMM M 6e3AMCK0BblMM. HaMSonee H3CT0 MC- 
nOAb3yiOTCA pa36opHbie 060 AbA C KOHMHeCKMMM n0C3A0HHblMM nOAKaMM. 



Pmc. 4.3 noAOWMTenbHoe (a) m OTpMpaTenb- 
Hoe (6) nneno oOKaia ynpaBAneMOro KOAeca 



Pmc. 4.4. KoHCTpyKUMA pa36opHoro o6oAa rpy- 
30Boro aBTOMODMAA: 1 — saKpaMHa; 2 — o6oa: 
3 — pa3pe3HaA nacrb o6oAa; M — uiMpMHa 
o6oAa; D — anaMeTp o6oAa 
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Pmc. 4.5. 6e3AMCKOBoe Ko/ieco, ero o6uimm 
BM fl (a) m Kpen/ieHHe Ko/ieca (6): 1 — ce«- 
Topbi Ko/ieca; 2 — CTynMqa; 3 — KpenneHMe; 
4 — ninw/ibKa; 5 — rama 


UJHHbl ipy30BblX 3BT0M06MAeM MMetOT 
6oAbiiiMe pa3Mepbi m Bbicowyto (HecTKocrb. 
noaroMy MOHTaw tskmx ujmh wa Hepa36op- 
Hbie o6oflb« 33TpyflHeH. Pa36opHbie o6oflb* 
(puc. 4.5) n03B0/ifliO7 06/ierMMTb 3Ty 3aflasy. 
Ann HeKoropbix iumh rpy30Bbix aBTOMoSMneM 
6onbWOM rpyaonoflTseMHocTM rtpMMeHAtoT pa3 
SopHbie 060 /(bA C paCnopHbIMM K0AbLl3MM 
TaKMe o6o/jba coctoat m 3 flByx sacTevi. coeflu- 
HBeMbix Me«fly co6om 6oat3mm. Tawas kohct- 
pyKUMs HaflewHO yaepwMBaeT ojMHy Ha nonece 
He3asMCMMO or 3H3neHMA aaBAeHMA Boaflyxa 
B UiMHe. 

CTynnubi Konec M3roTaanMBaioT m3 cia/iM 
mam KOBKoro syryHa. K hmm xpenATCA 3AeMeHTbi 
T0pM03HblX MeX3HM3M0B, flMCKM M 6apa6aHbl. 
CTynMua ycTanaBAMBaeTCA Ha noflWMnHMKax, 
KOTOpbie flOAWHbl BOCnpMHMMaTb He TO/lbKO 
paflMa/ibHbie, ho m oceBbie ycM/iMA OTaeficTBMA 
60 K 0 BWX CMA. 8 CTyriMLiaX yCTaHaBAMBaiOT 
KOHMHeCKMe pOAMKOBbie MAM OJapMKOBbie pa- 
AMaAbHO-ynopHbie noflwMnHMKM. 

B noflujMnHMKM KOAec 3aKAaflbiBaercA 
cM33Ka, BbiflepwMeaioinaA BbicoKne TeMnepa- 
Typbi. Aaa npeflOTBpameHMA BbiTeKaHMA cMa3- 
hm m nonaaaHMA rpA3M noflwMnHMKM yriAOTHA- 
IOTCA CaAbHMK3MM. 


§26 


flHEBMATMHECKME LLlMHbl 


riHeBMaTMHeCKaA WMHa, ABAAIOmaACA OflHMM M3 HaM60Aee BaWHbIX 3AeMeHT0B aBT0M06MAA. 
coctomt M3 noKpbuuKM m waMepbi, pacnoAoweHHbix Ha o6o/(e KOAeca. LLlMHa BocnpMHMMaer Bep- 
TMKaAbHyto Harpy3Ky. ot Beca asTOMoSMAA, m Bee ycMAMA, B03HMnaioinMe a nATHe KOHTaKTa wm- 
Hbi c floporoii npM ycKopeHMM, TopMoweHMM m noBopoie a8TOMo6MAA. LLlMHa Tattwe norAomaeT 
m CMArsaeTyaapbi. B03HMKaiomMe npMaeMweHMM aBroMo6MAA noflopore. Bo BpeMA ABMwenMA 
aBT0M06MAA 3AaCTMMH3A nHeBM3TMHeCK3A LAHH3 B HMWHeM H3CTM fletJJOpMMpyeTCA. MeAKMe HepOB- 
hoctm floporn norAoaiaiOTCA 3a cneTae<})opMaL(MM lAMHbi, a 6oAbtAMe Bbi3biB3K)T nAaBHoe nepe- 
MeiueHMe ocm KOAeca. TawaA cnoco6HOCTb iumhu Ha3biBaeTCA cmawMBaiomeM. CmawMBaioLLiaA 
cnoco6HOCTb bJMHbi oSycAOBAena ynpyrMMM cbomctbbmm cwararo B03flyxa, KOTopbiM 3anoAHe- 
Ha iiiMHa. npM fleiJjopMauMM LAMHbi HeM36e«HO B03HMKaiOT noTepn 3neprMM. oSycAOBAeHHbie 
BHyrpeHHMM TpeHMeM b MaTepnaAe wMHbi. BHyTpeHHee TpeHMe noBbimaeT TeMnepaTypy uiMHbi. 
hto He6AaronpMATHo CKa3biaaeTCA Ha ee aoAroBeHHOCTM. HeM 6oAbuje ae^opMapMA uimmia. TeM 
ooAbcue 3aipaibi 3HeprMM Ha BHyrpeHHMe noiepn m TeM SoAbwaA MoinHocTb 3aTpaHMaaeTCA 
Ha aBM«eHMe 3biomo6maa. CeoMcTBa m pa6oTocnoco6Hocrb iumhw b anaHMTeAbHOM creneHM 
3BBMCAT OT ee KOHCTpyKUMM. 


182 














KOHCTPYKUMH UiMHbi 


CoepeMeHwan wMHa MMeer aoBonbHo c/iowHyio KOHCTpyKtiMio (pmc. 4.6). Ochobhwm MaTepManoM 
Ann M3roTOBneHMn wMHbi cnywMT pe3MHa m cnepna/ibHan TKaHb — Kopa. EcflM M3roTOBHTb uiMHy 
ronbKO M3 pe3MHbi, to npM 3ano/iHeHMM ee B03flyxoM, oHa 6yaeT 3H3HMTenbHo M3MeHSTb cbom paa- 
wepbi m (J)opMy. Pe3MHa, Mcnonb3ytomancB ana npoM3BoacTBa WMHbi, M3roTaBJiMBaeTcn M3 Kayny- 
Ka (naTypa/ibHoro m CMHTeTMHecKoro). k KorapoMy b npopecce npoM3BOACTBa aoSaBABiOTCfl pa3- 
nMHHbie nanonHMTenM: cepa. cawa. cmo/iw m ap- 

npM M3TOTOB/ieHMM nHeBMaTMHeCKMX U1MH fl/lB nepBbIX aBT 0 M 06 M/ieM MCn0/lb30Ba/ICB TO/lbKO 
HaTypanbHbiM Kaynyw, KOTOpbiM nonyna/iM M3 CMO/ibi aepeBbeB — KaynyKOHOCOB. CMHTeTMsecKMM 
naysyK 6bm BnepBbie no/iyseH b HauieM CTpaHe. 3to M3o6peieHMe npMHaanewMT aKaaeMMKy 
C. B. JlefieaeBy. KorapbiM b 1931-1932 r. BnepBbie b MMpe pa3pa60Tan TexHonornra npoM3BOACTBa 
CMHTeTMHecKoro KaynyKa. flnn Toro HTo6bi 3/iacTMHHbiM KaysyK c nano/iHMTe/iflMM npeBpaTM/ica 
b ynpyryio pe3MHy, oh AO/iweH npoPiTM npouecc ByaKaHMsapMM (coeAMHeHMe cepu c KaysywoM. ko- 
ropoe npoMexoAMT npM noBbiweHHOM TeMnepaiype). lllMHbi By/waHM3MpyioTca b cneuMa/ibHbix 
npecc-(})opMax. BHyTpeHHHH noBepxHOCTb Koropbix cooTBeTCTByeT napywHOM noBepxHOCTM uiMHbi. 
nepea TeM waK ujMna nonaaaeT b npecc-c(>opMy, ona co6MpaeTCH M3 cociaBnsioiMMx ee 3/ieMeHTOB 
Ha cneuMa^bHbix craHKax. 

DoKpbnuKa KOHCTpyKTMBHO coctomt m3 Kapwaca, 6peKepa, npoTeKTopa, 6oKOBMHbi m 6opTa. 

Kapwac ujMHbi M3roTaB/iMBaeTCB m 3 HecKO/ibKMx cnoeB npope3MHeHHoro Kopaa, npeacTaB/ia- 
loiaero co6om TKaHb, cocTomayio m3 6/im3ko pacnonoweHHbix apyr k apyry npoao/ibHbix m pea«Mx 
nonepenHbix hmtcm. MeM npoHHee hmtm Kopaa. TeM aonroBeHHee uiMHa. B KasecTBe HMTeii a^s M3- 
roTOB/ieHMB Kopaa b HacTosiaee BpeMB npMMeHBioT cMHTeTMsecKoe bo/iokho, cTeioioBoaoKHO 
m CTanbHbie hmtm (MeTannoKopa). C yBe/iMneHMeM cnoeB Kopaa b wapKace yBenMHMBaeTCfl npon- 
HocTb UiMHbi, HO oaHOBpeMeHHO pacreT ee Macca m yBenMMMBaeTca conpoTMB/ieHMe KaneHMio. 



Pmc. 4.6. KoHCTpyKUMfl nHeBMaTMMecKOM uiMHbi: 1 — asyxc/ioMHbiM npoTeKTop (KpacHbiM Bbiae- 
nena MstrKaR pe3MHa): 2 — cneuMa/ibnaa $opMa 6opTOBoro wo/ibua; 3 — naeseBbie nacTM, ycroM- 
HMBbie k nope3aM; 4 — aaiUMTHbiM 6 optobom c/iom 
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Bopt LUMHbi MMeer onpeaeneHMyio <|>opMy, Heo6xo/jnMyio ann n/ioTHoPi nocaflKn ee Ha o 6 oa ko- 
neca. Bopia uJMHbi He aonwHbi pacrarMBaTbca, HTo6bi o6ecneHHTb n/ioTHyio nocaAKy UJMHbi 
na o6oAe m npeAOTBpaaiaib B03M0«H0CTb cocKaKMBaHMa whhw c o6oAa. C stom ue/ibto BHyrpn 
6 optob ujHHbi ecTaBnatorca pa3pe3Hbie m/im Hepa3pe3Hbie 6oproBbie Ko/ibua, M3roTOB/ieHHbie 
m 3 HecKO/ibKMx onoeB npoHHOM CTa/ibHofi npoBonoKM, CnapywH 6opTa noKpbiTbi npope3MHeHHbiM 
KOPAOM M TOHKMM CflOeM pe3MHbl. 

BoKOBMna uiMHbi npeACTaB/iaeT co 6 om HaHeceHHbin Ha Kapnac tohkmm c/iom 3/iacTMHHOM m npoa- 
hom pe3MHbi. OHa npeAoxpaHfleT ujMHy ot 6oKOBbix noBpe>KAeHMM m B03AeMCTBMa B/iarn. 

ripoTeKTop uiMHbi o6ecneHMBaeT cuen/ieHMe uiMHbi c aopotom m npeAoxpaHaeT Hapnac ot no- 
BpeiKAeHMii. fl/ia ero M3roTOB/ieHMfl Mcno/ib3yeTca nposHaa, M3HococTOMKaa pe3MHa. BHeuinaa 
sacTb npoTeKTopa BbinonHaeTca b BMAe seTKoro pMcyHKa. poa KoropbiM HaxoAMTca TaK na3biBae- 
MbiM. noAKaHaBOHHbiM c/iom. PMcyHOK npoTeKTopa onpeAe/iaerca tmitom m Ha3HaneHMeM uiMHbi. 

Bpenep npeACTaB/iaeT co 6 om cnepMa/ibHbiM none. Bbino/iHeHHbiM M3 HecKonbKMX c/ioes npo- 
pe3MHeHHoro kopas, Koropbiii HaxoAMTca Me>KAy KapKacoM m npoTeKTopoM. Ot KOHCTpyKLjMM 6pe- 
Kepa B 3H3HMTe/lbH0M CTeneHM 33BMCMT 0OPM3 nflTHa K0HT3KT3 UJMHbl C AOpOTOM. BpeKep npeAO- 
xpanaeT Kapwac ot to/ihkob m yAapoB m nepeAaeT ycM/iaa pa3/iM4HbiM saoraM uiMHbi. 

BHyTpeHHHH nOBepXHOCTb UJMHbl POKpblTa 
TOHKMM C/IOeM pe3MHbl. C0CT3B ripMMeHaiomeM- 
ca Ann 3 toto c/ioa pe3MHbi MoweT 6biTb pa3- 
HblM B 338MCMM0CTM OT TMH3 UiMHbi (KBMepHaa 
m/im SecKaMepHaa). 

B KaMepHoPi uiMHe A^a yAepwaHMa cwaTo- 
ro B03Ayxa Mcnonb3yeTca KaMepa, KOTopaa 
npeACT3B/iaeT co 6 om 3/iacTMHHyio, 803Ayx0He- 
npoHMuaeMyio o6o.noHKy b BMAe aaMKHyroM 
Tpy6bi, flna Toro HTo6bi npM MOHTawe uiMHbi 
Ha o 6 oa KaMepa He o6pa30BbiBa/ia cK/iaAOK, 
pa3Mepbi KaMepbi AonmHbi 6biTb Heci<onbKO 
MeHbuie, aeM BHyTpeHHMe pa3Mepbi uiMHbi. 
nosTOMy aano/iHeHHaa B03AyxoM KaMepa 
HaxoAMTca b pacTaHyroM cocroaHMM. flna Ha- 
KanMBaHMa m Bbinycwa B03Ayxa KaMepa coeAM- 
naerca c BeHTMaeM (pmc. 4.7) — cneuManbHbiM 
wianaHOM. <J>opMa m pa3Mepbi Koraporo 3aBM- 
C3T OT TMlia UJMHbl. npM MOHTawe UJMHbl 
Ha o 6 oa Koneca eeHTM/ib Aonwen npoxoAMTb 
aepe3 cnepMa/ibHoe OTBepcTMe, Bbino/iHenHoe 
B 3TOM 060Ae 

BecKaMepHbie uiMHbi BneuiHe Ma/10 ot/im- 
aaioTcq ot KaMepHbix (pmc. 4.8). BHyTpeHHee 
nOKpbITMe TaKOii UJMHbl AOflMHO 6blTb M3T0T0B- 
neno M3 c/ioa BOSAyxoHenpoiiMLiaeMoPi pe3M- 
Hbi TomuMHOM 2-3 mm, a Ha napywHyio no- 
BepxHocTb 6opTa HanocaT anacTMHHyio pe3MHy. 
KOTopaa oSecneHMBaeT repMeTMHHOCTb npM 
nocaAKe uiMHbi Ha 060A. BeHTM/ib 6ecK3Mep- 
hom uiMHbi o6pa3yeT repMeTMHHoe coeAMHenne 
npM ycTaHOBKe ero b OTBepcTMe o6oAa uo/ieca. 
npM npoKoae 6ecKaMepH0 M ujmhw He6o/ibUJMM 
npeAMeroM 3 tot npeAMer pacTarMBaer B03Ay- 


Pmc. 4.7. BeMTMiib KaMepbi: 1 — cTepweHb 30- 
noTHMKa; 2 — pe3b6oBaa ronoBKa: 3 — BTyaua; 
4 — ynnoTHMTeab; 5 — BepxHaa Hauieaio; 6 — yn- 
OOTHMTeAbHOe KO/lbLtO 30/10THMK3; 7 — HMJKHaa 
HauieaKa; 8 — Kopnyc eeHTMaa: 9 — npy>«MHa 
30/ioTHMHa: 10 — Hanpaeaaioujaa aatuesKa; 
11 — 06p63MHeHHblM Kowyx 
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Pmc. 4.8. KoMCTpyKMMsi noaeca (a) c 6ecKaMepHOM ujmhom: 1 — npoTeKTop; 2 — repMeTManpy- 
ioiumm B03flyxoHenpoHnuaeMbiM pe3MH0Bbiii caoM: 3 — Kapwac; 4 — BeHTunb Koaeca; 5 — o6oa; 
(6) Koaeca c KawepHOM lumhom: 1 — o6oa Koaeca; 2 — KaMepa; 3 — ujMHa (noKpwujKa); 
4 — BeHTMJlb 

xonenpoHMuaeMbiM BHyTpeHHMii caoM pe3MHbi SecKaMepHOM ujmhw m o6BoaaKMBaeTC5t eio. flpM 
3T0M B03flyx M3 6eCKaMepHOM UJMHbl BbIXOflMT OHeHb MeflaeHHO, B OT/lMSMe OT KaMepHOM, B KOTOpOM 
KaMepa HaxoflMTcn b pacraHyiOM coctohhmm, m, caeaoBaieabHO, nio6oe ee noBpewfleHMe BW3bisa- 
eT yBeaMseHMe o6pa30BaBweroca OTBepcTMS. ("losTOMy 6ecKaMepHbie ujmhw 6oaee 6e3onacHbi. 

PeMom He6o/ibUJMX noBpewfleHMM 6ecKaMepHbix ujmh mojkho npoM3BoaMTb 6e3 chhtmk ujmhw 
c o6oaa, repMeTM3Mpyn o6pa30BaBUjeecsi OTBepcTMe cneuMaabHWM MaTepnaaoM. 

BawHbiM npeMMymecTBOM 6ecKaMepnbix ujmh no cpaBHeHMio c KaMepHbiMM BBaneTca Menb- 
tuaa Macca m HarpeB npM /jBnweHMM. nocaeflHMM o6ycaoBaen OTcyTCTBMeM TpeHMfl KaMepbi o ujm- 
Hy m aysujMM oxaajKfleHMeM. TaK Kan M3H0C ujmh b 3HanMTeabH0M CTeneHM 33BMCMT ot pa6oneM 
TeMnepaTypu, SecKaMepHbie ujmhw floaroeeMHee. He peKOMeHflyeTcn ycTanaBaMBaTb b Secna- 
MepHbie ujmhw KaMepbi, nocKoabKy npM HaKanMBaHMM KaMepbi Meway ujmhom m uaMepoPi Moryr 
o6pa30B3Tbca BoaayujHbie noayujKM. Koropbie 6yayT MeuiaTb OTBoay Tenaa m npMBeayr k MecTHO- 
My neperpeBy ujmhw. K HeflocraTKaM SecKaMepHbix ujmh caeayeT othbctm Soabiayio caowHOdb 
peMOHTa b nyTM b caysae CMabHbix noBpewaeHMM, a Tauwe Heo6xoaMMocTb b bwcokom MMCTOTe 
m rnaaKOCTM 3aKpaMHbi o6oaa flaa o6ecneHeHM« repMeTMHHOCTM. 


K^ACCMO>MKAUMfl UJMH 

ABTOMo6MUbHbie uiMHbi pa3aMsaioTCH no Ha3HaMeHMio, raSapMTaM. KOHdpyKUMM m <J>opMe npo4>MnB 
no Ha3HaneHMio aBT 0 M 06 MabHbie ujmhw fleam Ha flBe rpynnw: flasi aerKOBbix m flaa rpy30Bbix 
aBTOMo6MaeM. LUmhw, npeflHa3HaseHHbie flaa aerKOBbix aBTOMo6MaeM, Moryr npMMeHmbca 
Ha rpy30Bwx aBTOMo6Manx HeSoabwoM rpy3onoflbeMHOCTM m cooTBeTCTeyiomMx npnuenax 

HoHcrpyKUMn ujmh onpeaeaaeicn pacnoaowenMeM hmtcm Kopaa b KapKace. Pa3aMnaioT asa 
KOHcrpyKTMBHbix TMna aBT 0 M 06 MabHwx ujmh: aMaroHaubHbie m paanaabHwe (pmc. 4.9). 

floaroe BpeMsi na aBTOMoGManx npMMeHaaM ToabKO aMaroHaabHbie ujmhw, noua b 1947 r 
clJMpMa Michelln He pa3pa6oiaaa paaMaabiiyio KOHCTpyKUMio ujmhw. B Hacrofliyee BpeMs Goab- 
ujmhctbo aBTOMo6MaeM KOMnaeKTyeica paaMaabHbiMM ujmhbmm. B Kapuace anaroHaabHOM ujmhw 
caoM Kopaa pacnoaaraiOT noa yraoM k paflnycy Koaeca. Hmtm coceanMx cnoee Kapnaca riepeKpe- 

I ujMaaiOTCK. B Kapuace aoawho 6wrb roabKo Meinoe MMcao caoeB Kopaa. y paanaabHOM ujmhw hm- 
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Pmc. 4.9. KoHCTpyKMHn AMaroHa/ibHOH (a) 
m paAManbHOH (6) uiMHbi: 1 — 6opia; 2 — 6op- 
TOBan npoeonoKa; 3 — KapKac; 4 — 6peKep; 
5 — ecwoBMHa: 6 — npoteKTop 



Pmc. 4.10. KoHCTpyKTMSHbie aneMeHTbi 
m ocHOBHbie pa3Mepbi lUMHbi: D — Hapyw- 
hwm AMaMerp; H — Bbicoia npo<J)M/iB ujMHbi; 
B — mupMHa npotJ>MAS uiMHbi; d — nocaAOH- 
HbiM AnaMerp o6oAa KOAeca (ujMHbi); 1 — Kap¬ 
Kac; 2 — 6peKep; 3 — npoieKTop; 4 — 6 oko- 
BMHa; 5 — 6opT; 6 — 6opTOBan npoeonoKa; 
7 — HanonHMTe/ibHbiM ujHyp 


tm KopAa b KapKace pacnonoweHbi no KpaT 
naMUjeMy paccioBHMio Me*Ay OopiaMM BAo/ib 
paAMyca Koneca. Wmcao caocb b KapKace mo 
WeT 6blTb HeMSTHblM, 

PacnonomeHMe mjefi b paAManbHOM ujMHe 
oSecneMMBaeT nyHiuee nocrosHCTBo <{>opMbi 
n«THa KOHTaKTa iuhhw c AoporoM, MeHbiaMe 
nepeMeoieHMA aneMeHTOB npoTeKropa m, KaK 
cneACTBMe, TaKMe ujMHbi MeHbiue HarpeeaioTCA 
m M3HaujMBaioTCB, 3tot tfcaKTop dan peiuaio- 
lAMM npn nepexoAe ot AMaronanbHbix ujmh 
k paAna/ibHbiM. KpoMe raro. cospeMeHHbie 
paAnanbHbie LUMHbi o6naAaioT MeHbujMM 
conpoTMBneHneM KaseHMio m oSecnesMBaiOT 
nymayio ycraMHMBocTb n ynpaB/meMocTb bbto- 
mo6maa. 

no 0opMe npo<}>M/in ujMHbi MoryT 6biTb 
o6biHHoro npo0Mn«, WMpoKonpocJjMAbHbie. 
HM3Konpo4>MnbHbie, CBepxHM3Konpo4>MAbHbie. 
apOHHbie M nHeBMOKaTKM. npOC&MAb 06 blSHblX 
UJMH 6UM30K K OKpyJKHOCTM (pMC. 4.10), OTHO- 
meHMe BbicoTbi npo(J)Mna k ujMpMHe y oSbiHHbix 
ujmh cocTaBnaeT SoAbiue 90 %. 

B qenoM HafinioAaeTcn TeHAeHLjMK k yMeHb- 
ujeHMio OTHOUjeHMB BbicoTbi npotJjMnn k ero 
UJMpMHe (PMC. 4 . 11 ). 

Ecam ujMHbi nepBbix aBTOMoSM/ieM mmcam 
06 blHHblM npO$M/lb. TO UJMHbl COBpeMeHHbIX 
aBTOMo 6 M/ieM. b ocodeHHOCTM nernoBbix, hm3- 
KOnpO(])MAbHbie MAM CBepXHM 3 K 0 np 0 (|)MAbHbie. 
y KOTOpbIX OTHOUJeHMe BbICOTbl npO<J>MAfl K UjM¬ 
pMHe codaBAAeT OT 70 % AO 60 % m MeHbUje. 

yMeHbUjeHMe BblCOTbl OOKOBbIX CTeHOK UJM¬ 
Hbl npn neM3MeHH0M uiMpMHe ujMHbi, AaeT B03- 
MOJKHOCTb cAenaTb KOAeco 6oAbUjero pa3Me- 
pa 6e3 yBeAMseHMH ofiujero AnaMeTpa ujmhu. 
npM 3T0M yBeAMHMBaeTCfl npOCTpaHCTBO A^A 


1909 1932 


1928 19371949 1955 1964 1968 1978 1987 1989 1998 

IIIIIIIIMH 



Pmc 4.11. MaivieHeHHe npo$HAfl aBTOMo6MAbHbix ujmh 
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pa.iMemeHMfl Oonbworo, a 3Ha><xt. x 6onee 3(t»l>eHTXBHoro axckoboto TopM03a. npxuen b i x nony- 
npHuenw cospeMeHHbix aiuonoesAOB nacrto KOMnneKiyior ceepxHx 3 Konpo<t>xnbHb.Mx uixHaMx, 
jinn toro 'poObt noHX3xib ypoaeHb no/ia x yBenxsxib none3n b ix rpy30Box o6i>eM 3 tmx Tpancnopr 
MWX cpeACTB. YMeMhUjeHMe BbicOTbi npocfcx/w noBbiiuaeT wecrxocTb GoxoBbix erenow wxhm, a 3to 
o6ccne‘twBaei 6onee fibictpyio peaxuxio wxHbi wa xoMaHAMbie curHanw py/iesoro ynpaeneHxn 
yMcHbiueHMe fleefcopMauMx 6oxoB b ix creHox ujmhw CHXwaeT KonxsecTBO BWAenfleMoro npx stom 
Tenna x ofiecneMMBaei SeaonacHyio pa6oTy npx 6o/iee bwcokmx cKopocxnx. C APyrox ctopomw, 
PoKOBbie cteHKn craHOBBTcn wecrxe, a 3 to npxBOAXT k yxyAweHxio crnawxBaiomex cnoco6HOCTx 
iuxh, a (JiopMa n«THa xonraxTa CTaHOBXTcn xopone x wxpe. Taxxe wxHbi Moryr OTpxuaTe/ibHo no- 
B/iuBTb Ha ynpaaa«eMOCT b aBTOMoOx/iq. 3 tx HeAOCTaTxx caepxwBaior uixpoxoe npxMeHeHxe 
CBepxMM3KonpoipnnbHbix ujxh aah aBT0M06xnex MaccoBoro npon3BOflCTea, Ha xoropbix o6biHHO 
ncno/ib3yiOTcs wxhm c OTHOweHxeM BbicOTbi k wxpxHe npo<J>xnn 60. 65. x 70 %. BcipexaioTCB 
zierKOBbie aBT0M06x/tx, oOopyaoBaHHbie CBepxHX3Konpoct>xnbHbiMH wxnaMX, y KOTopwx Bbicoia 
npocfcxns cocraB/iaeT 30 % ee wxpxHbi. 

lDxpoxonpo<l>xnbHbie h apoHHbie luxhw ycTaHaenxBaiOT Ha xo/ieca rpy30Bbix aBTOMo6xnex 
c ue/ibio y/iynujeHMfl xx npoxoAXMOCTx. OflHa Taxan tiixHa Mo>«eT 3aMeHXT b CABoeHHbie wxHbi. 

HaxnyHUjyio npoxoAXMOCTb Ha mbtxox onopHOx nosepxHOCTX (CHer, necox, rp«3b) oSecnenx- 
BaioT nneBMoxaTHM, MMeiomxe 6oHKOo6pa3Hbix npoc}>xnb h Bbicoxyio 3/iacTXHHOCTb. OTHOiueHxe 
BbicOTbi npo(t>n/iB k wxpxHe cocTas/ifleT 25-40 %. riHeBMOKaTKVi BbinycxaioTCfl Tonbxo 6ecxa- 
MepHbiMH, paSoTaioT ohh npx osenb hh3kom Aas/ieHxx B03flyxa (nopaflxa 0.01-0.05 Mna). Bbi- 
coxafl ynpyrocTb x HX3Koe BHyrpeHHee AaB/ieHxe B03flyxa b nneBMOxaTKax oSecneHXBaeT OHeHb 
HH3xoe yaenbHoe AaB/ienxe Ha rpyHT. 


PMCYHKM nPOTEKTOPA UJMH 


Bonbujoe enxsHxe Ha ABMwenxe asTOMo6n/iB x ero noBeaeHxe Ha Aopore oxa3biBaeT Txn pxcyH- 
«a npoTexTopa wxHbi. Ec/ix 6bi aBT 0 M 06 xnb BcerAa e3AX/i no cyxxM AoporaM c TBepAbiM noxpbi- 
TxeM, to uixHa 6e3 pxcyHxa npoTexTopa oSecnenx/ia 6bi HaxMeHbiuxx iuyM x So/ibuixx npo6er 
AO no/iHoro n3H0ca. f/iaBHan 3aAana pMcyHxa npoTexTopa — yAa/isT b BOfly M3 n«THa MOHTaxTa. Ec- 
nv\ ujmh 3 rnaAxaB, to npx onpeAe/ieHHOx ckopoctx Ha Moxpox Aopore HacTynaeT BBneHxe. koto- 
poe Ha3biBaeTCfl aKBannaHxpoBanxe. npx stom BB/ieHxx boa3 He ycneeaeT BbiTecnxTbCB x3 nsT- 


Ha KOHTaxra x wxna xax 6bi BcnAbiBaeT HaA 
Aoporox. TepflB c Hex koht3kt. ABT 0 M 06 xn b 
npx 3 tom TepneT ynpaB/weMOCTb. hto MomeT 
npxsecTx x aBapxx. Bot noneMy He Aonycxa- 
eTcw 3xcnnyaTxpoBaTb aBT 0 M 06 xn b , ecnx 
npoTexTop xanoujeH 6on b me onpeAeneHHOx 
BenxsxHbi. flnn ujxh nerxoBbix aBT 0 M 06 xnexi 
MXHXixanbHan BbicoTa pxcyHxa npoTexTopa 
cocTaBnneT 1.6 mm. Bee coepeMeHHbie ujxhw 
xMeioT Tax na3biBaeMbte xHAxxaTopbi X3H0- 
ca tpxc. 4.12) — He6o/ibUJxe Bbicrynbi b xa- 
HaeKax npoTexTopa. flpx M3H0ce npoTexxopa 
AO ypOBHfl 3TXX BblCTynoa OHX nOHB/lfllOTCH 
na noBepxHOCTx nporexTopa. CBXfleTe/ibCTByn 
o HenpxroAHOCTx tuxHbi x Aa/ibHexaieii 3xc- 
anyaTauxx. Hexoropbie 3XMHxe mxHbi XMeioT 
Aaa pa3AXHHbix xHAxxaTopa x3noca — oaxh 
Ann neTnex axcn/iyaTaMxx, a APyrox aah shm- 



Pxc. 4.12. MHAMK3T0P M3HOca ujmhw. BbicTy- 
nbi b xaHaBxax npoxeKTopa iumhw hmcwt 
BbICOTy 1,6 MM X CBMABTe/lbCTByiOT o nox- 
HOM M3H0Ce UJHHbl 
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Phc 4.13 UiHHbi c pa3JiMHHbiM pMcyHKOM npoTeHTopa 


Hen. OTfle^bHbie npoH3sopHTeJiH npHMeHsuoT oco6bie HHpnKaTopbi M3Hoca. HanpnMep, y hckoto- 
pbtx ujhh Nokian no Mepe H3HOca Ha npoieKTope nponB/wioTCfl un(J>pbi. yKa3biBaiou(He Ha ocia- 
Tonnyio BefiHHMHy npoTeHTopa BbipaweHHyio b MH/uiHMeTpax. 

npoTeKTop Heworopbix ujhh cneunaribHo co3paH win o6ecneseHH9 HaH/iyHwero cuen/ieHHn 
npn pBMmeHMH b cneun(J)MHecKHx popo>«Hbix ycnoBnax. B OTGMecTBeHHOH npaKTMHe pa3/inMaioT 
HecKOdbKO TnnoB pticyHKa npoTeHTopa: popowHbiH, Bcece30HHbiH, yHHBepcanbHbiH. noBbiiueHHOM 
npOXOflHMOCTM, 3HMHHH H KapbepHbIM (pHC. 4.13). 

flopowHbiM pncyHOK npoTeHTopa HMeioT mHHbi, Korapbie o6ecneHHBaioT xopoujee cpen/ieHne 
C yCOBepUJGHCTBOBaHHbIM popOJKHbIM nOKpblTHGM npCHMyWGCTBGHHO B /1GTHHH nepHOP BpGMGHH. 

BcGC630HHbiH pncyHOK np6flHa3HaM6H pna ujhh. 3Kcn/iyaTMpyioujHxcn KpymbiH rop Ha poporax 
C TBGPflbIM nOKPbITHGM. Oh flO/lWGH 06GCnGHHBaTb XOpOUJGG CLIGn/lGHHG K3K C CyXOH. T3K H C MOK- 
POH poporOH, a TaKWe C poporon, nOKpbITOH JlbpOM HJ1H CHGTOM. 

YHHBGpcanbHblH pHCyHOK npOTGKTOpa 06blHHO HM66T B CpGflHGH H3CTH 6erOBOH POPOJKKH UJH- 
Hbi CTpyKTypy popowHoro pncyHKa, a 6/ihwg k KpasM — oipeJibHbie rpyHT03au6nbi. Tawon npoie- 
KTOp n03B0/lBGT aBT0M06HJll0 CbG3>«aTb C TBGppOH pOpOrH H PBHraTbCB no rpyHTOBbIM poporaM. 

PncyHOK npOTGKTOpa nOBblUJeHHOH npOXOPHMOCTH 06 GCnGHHBaGT B03M0>KH0CTb PBHJKGHHH 
aBTOMo6HJin no 6e3popo>Kbio, CHery h rpa3H. ripoTGKTop TaKOH ujhhw hmggt pacw/iGHGHHbie rpyH- 
T03au6nbi, ynnoTHsuowHG Maruyto cpcpy h o6ecn6HHBaioipHe hgoSxophmog ciien/ieHne c onopHon 
nOBGpXHOCTblO. 

lllHHbl C KapbGpHbIM pncyHKOM npOTGHTOpa npHMGHBIOTCB H3 Tpy30BblX aBT0M06HJ1BX, KOTO- 
pbiG pa6oTaiOT Ha KaMeHHCTOH noBGpxHOCTH, b KapbGpax. rpc popora noKpbua rpaBHGM h uje6- 
MeM PncyHOK npOTGKTOpa PO/JJKGH 6blTb OHGHb PGPKHM. HT06bl OTPG/lbHblG K3MHH H6 3aCTp6BaPH 
b KaHaBKax npOTGKTOpa. 

3HMHHH PHCyHOK npOTGKTOpa POJ1WGH 06GCnGHHTb B03M0>KH0CTb yBGpGHHOrO PBHJKGHHH 3BT0- 
MOShJIB no 3aCH6>K6HHblM poporaM H BO BpGMB rO/lOJIGpa. B npOTGKTOpG 3HMHHX UJHH npepyCMOT- 
peHbi ynacTKH (pnc. 4.14) pna ycraHOBKH b hhx ujnnoB npoTHBOCKOPbWGHHB. 

3a pySGwoM pnn ujhh JicrKOBbix aBTOMo6n- 
J1GH npHMGHBJOT HGCKO/JbKO HHyiO WiaCCH0H- 
KauHio h uiHHbi noppa3PGnaioTCB Ha ujoccgh- 
Hbie, 3HMHH6. BC6C630HHbl6, CKOpOCTHbIG H 
BC6C630HHblG CKOpOCTHbIG. 

UiocceMHbie (HIGHWAY) ujhhw pa3pa6o- 
ranbi p/ia pbhjkghhb no mokpoh hph cyxoii po- 
porG C TBGppbIM nOKpblTHGM. Mcn0/lb30BaHHe 
t3khx ujhh 3hmoh Ha zibpy H/iH Ha CHery nepo- 
nycTMMo, nocKOJibKy ohh He oftnapaioi Heo6xo- 
pHMbiMH cpenHbiMH CBOHCTBaMH, xapawTep- 
HblMH pn« 3HMHHX HJ1H BCeceSOHHblX UJHH. 

3MMHMe (SNOW h/ih MUD+SNOW-M+S) 
ujHHbi o6ecneHHBaioT MaKCMMa/ibHoe cpen- 
neHHe c poporoH npn pbhjkghmh no cnery 
h jibpy. Hx npoTeKTop hmggt xapaKTepHbin 
Han fl/iB uiMnoBaHHH. 6e3 luanoe pncyHOK, o6ecneHHBaiou(HH orBop cnera H3 



Phc. 4.14. 3MMxnsi ujMMa, npepHa3HaneH- 
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30Hbi nmna KOHTaKTa, h oTAMHaeTCA noabiweHHbiMM cuenwbiMM cbomctbbmm. a npMMeHCHMe 
cneunanbwbix KOMnoiieHTOB b pe3MH08bix CMecax cnoco6dByer coxpaHenmo mx cbomctb npn 
HM3KMX TeMnepaiypax. OflHaKO ynynujeHMe cuenHbix cbomctb oGwaho GonpoaoKflaeicn chm 
wGHweM ynpaB/iHeMocTM na cyxoM noKpbiTMM b pe3ynbTaie noBbiuienMoro BHyrpeHHero rpe 
HMfl. nociaTOMHO 6biCTpbiM M3HOCOM npoTeKTopa, a Tanwe 6onee bwcokmm ypoBHGM iuyMa 
flpM ABMJKeHMM. 

Bcece30HHbie (ALL SEASON) uiMHbi coneTaioT xopouine cpenHbie CBOMCTBa wa mokpom bom 
3acHe>«eHH0B AOpore c AOCTaTonnoM ynpaBAAeMOCTbio komiJjoptom npn abmjkghmm m M3Hocoyc 
roPiHMBOCTbio npoteKTopa. 

CKOpOCTHbie (PERFORMANCE) UJMHbl C03A3Hbl ana yCTaHOBKM Ha BblC0K0AMH3MMHHblX aBTO- 
mo6maax. Tanne uiMHbi npn3BaHbi o6ecnenMTb noBbiujeHHbie cuennbie caoHCTsa m 6o/iee bwco- 
kmm ypoBeHb ynpaBAAeMocTM. KpoMe roro. BC/ieflCTBBe oco6bix ycnosMM 3KcnnyaTapnn, ckopoct 
Hbie uiHHbi flonwHbi npoTHBOCTOBTb 3HaHHTeflbHbiM TeMnepaTypHbiM Harpy3KaM. npM npMMGHeHMM 
CKOpOCTHbIX UJMH B03HMK3I0T OHpefleBeHHbie HeyA 06 CTBa, CBA33HHbie C MeHbUJMM KOMcJlOpTOM 
npH e3fle, c 6bicrpbiM M3H0C0M. 

Bcece30HHbie CKopocTHbie (ALL SEASON PERFORMANCE) wmhw C03A3Hbi cneunaAbHO Ann 
nonyMeHHfl ynysuieHHbix cnopocTHbix xapaKTepMCTMK ripn KpyrnoroAMHHOM SKcnnyaTapMM 3 btomo- 
6 maa Ha pa3Hbix AopowHbix noKpbiTMAX, bkaioh 3A ABMweHMe no AbAy m cnery. Co3A3Hne Ta«nx ujmh 
CT anO B03M0)KHblM TO/lbKO 6AaT0A3pn BHeApGHMIO COBpGMGHHbIX TeXHOAOTMM. nOABMBUJMXCA b no- 
CABAHHe HeCKOAbKO AeT. 


MAPKMPOBKA UJMH 


Ha fiOKOBHHbi coBpeMeHHbix ujmh HaneceHa 6yKBeHHaA, UM<t>poBaA m APyraa MapKMpoBKa. Hecy- 
man HeoSxoAMMyio MHtJjopMatiMio (pmc. 4.15). 

/lto6aa UJMH3 MMeeT Ha 6oKOBMHe o6o3HaneHMe npoM3BOAMTeAA. a Tajone roprosyio Mapuy 

A3HHOM MOAeAM UJMHbl. 

OneHb BatXHOM abaagtca HaAnMCb. HaHeceHHas KpynHbiMM cmmboa3mm m y«a3biBaioiAafl 
Ha pa3MepHOCTb UJMHbl. HanpMMep: 

185/70 R14 83 S 

riepBaa pM(t>pa b pa3MepH0CTM ujmhw yKa3biBaeT Ha ujMpMHy npo<}>MAA UJMHbl (MCKAioneHMS co- 
ctsbaaiot ujMpoKonpo0MAbHbie ujMHbi. y Koropbix nepBaA UM<t>pa o6o3HaHaeT HapywHbiii AMaMerp 
uiMHbi). B npMBeASHHOM npMMepe 185 — 3to uiMPMHa npoctiMAA, BbipaweHHaA a MMAAMMeipax, 
3 tot napaMeTp npoBepaeTCA Ha uinne, HaKanaHHOM ao HOMMHaAbHoro asbaghma. 

EcAM UlMHa HM3K0np0C{)MAbHafl MAM CBGpXHM3K0np0lJ)MAbHafl, TO H6P63 KOCyiO HGPTy yKa33Ha 
UM(t)pa. ywaabiBaiomafl othoujghmg BbicoTbi npo(()MAA h uimpmhg. Bbipa>K6HH0& b npopGHTax (b Ha- 
UJGM npMMGpG 70). 3Ty UMCfcpy Ha3blBai0T C6PMGM UJMHbl, ECAM B 0603HaneHMM UJMHbl OTCyTCTByGT 
CGpMA. to uiMHa MMeeT o6biHHbiM npocJjMAb m OTHOUjeHMe BbicoTbi npo<t>MAA k ujMpMHe cocTaenneT 
80-82 %. 

ByHBa R YKa3biBaeT, hto ujmhb MMeeT paAnaAbHyio KOHCTpynuMio. Ecam 6yKBbi R HeT — uiMHa 
AMaroHaAbHas. 

CneAyiouias UM(J>pa (b HauieM cuynae 14). yKa3bieaeT nocaAOHHbiM BHyrpeHHMM AnaMeTp ujm- 
Hbi, t. e. cooTBeTCTByeT AMaMeTpy o6oAa Koneca. nocaAOHHbiM AnaMeTp BbipawaeTca b aiomm3x. 
Oamh a»mm paBeH 25,4 mm, 3H3hmt, b npMBeAeHHOM npMMepe nocaAOHHbiM AnaMeTp paeeH: 
14 x 25,4=355,6 mm. 

CneAyiouiMe 33TeM hmcao m 6yHBa uaTMHCKoro aA<t>aBMTa abaaiotch cooTBeTcraeHHO MHAenca- 
mm HarpyaKM m ckopoctm. HHAewc Harpy3KM abaactca ycAOBHbiM. m aaa onpeAeAenMA MaKCMMaAb- 
hom Harpy3HM aaa HOHKpeiHOM uiMHbi HeoSxoAMMO 06 paTMJbCA k Ta6AMue b cnpaBOHHMKe m HaM 
tm aecoBOM 3KBMBaAeHT, othocalummca k onpeAeAeHHOMy MHABKcy. HanpMMep, MaKCMMaAbnaA 
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Pmc 4 15 06o3MaH6HMfl Ha uiMHax poccMHCKoro H eBponeMCKoro npoM3BOflCTaa: 1 — Ma«- 

CHMa^bHas warpy3Ka n aas/ieHne (no CTaHAapry COJA); 2 - HOMep TY; 3 — ko/ihhcctbo c/ioes 
m Tun KOfla Kapnaca n 6peKepa; 4 — rocyflapcTBeHHbiw 3Han BbiciaeM KaTeropMM KanecTBa 
(AO 1992 r.); 5 — iunpnHa npo<t>M/ifl; 6 — cepun -70- (OTHOiueHMe H/B); 7 — o6o3HaHeHMe paAM- 
anbHOH tuHHu; 8 - o6o3HaseHne GecKaMepHon uimhoi; 9 - pnaMerp o6oaa (13"); 10 - hhaskc 
rpy3onoflbeMHOCTvi; 11 - mhaokc ckopocth (-S. - po 180 km/h); 12 - ycnoBHoe oGo3HaneHne 
M3H0C0CT0HK0CTH ujMHbi (no ciaHAapiy CtDA); 13 - ycnoBHoe oGoanaHeHne noKaaare/ieM re P Mo 
ciomkocth ujHHbi (no CTanaapiy CIDA); 14 — ycfiQBMoe o6o3HaseHne KOfla 3aBopa (no CTaHAapry 
ClilA); 15 — HOMep cGopmMKa (15); 16 — HOMep cepm^HHaTa o<J>MHMa/ibHoro yTBep>«AeHnn Ha 
cooTBeTCTBHe whh MewAyHapoAHbiM npaBMnaM 30 E3K OOH (1247); 17 - yc/iOBMoe 060 
3HaseHne nopa paaMepa (no CTaHpapTy ClilA); 18 - paia n3roTOB/ieHnfl (28 Heflens 1987 r.); 
19 — 3h3k ocJ)ni4Ha/ibHoro yrBepwyieHMfl ujMHbi Ha cooiBeTciBMe MonAVHapoAHbiM npasnnaM 
M 5 ' 3, - ) 00H ~ ycnoBHbiM HOMep CTpaHbf, BbiaaBuieM cepTHipHKai yrBepmfleHMH 

(5 — UlBeuHH); 21 — cepMHHbiM nopflAKOBbiM HOMep iumhu; 22 — paAnanbHaa ujnna, 23 — Ha 
HMeMoaaHHe MOAemt 
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warpySKS ana uiMHbi c HHAencoM 83 cocTaermeT 483 mi. HHorfla MaKCMMa/ibHaa Harpy3Ka ms am 
wy pacum<t>poBbiBaeTCfi. B btom c/iysae MMeeTCfi Haanwcb MAX LOAD (MaKcnMa/ibMan Harpy3Ma) n 
VKa3biBaercs Macca CHana/ia b Kn/iorpaMMax. a 39TeM b <}>yHTax. 

H. H8KOHBU, nOC/IBflHMM GyKBeHHblH MHfl6KC yKa3blBaeT Ha M3KCHMaAbHO flOnyCTMMyiO CMO- 
pocTb flBWKeHMH aBT 0 M 06 nAfl, ana KOTopoM npeAHa3HaMeHa flaHMaw uwHa. 

Hnwe npMBOflMTCB Ta6mma 4.1 MHfleKCOB CKOpociw, 

Ta6/iHua 4.1 CKopocTb aBTOMo6n/in, cooTBeTCTByioman 6yKBeHHOMy MHfleKcy Ha uiMHe 

MHfleKC J KL MNPQR ST UHVVRWYZR 

Cko- 

pocTb. 100 110 120 130 140 150 160 170 180 190 200 210 240 >210 270 300 >240 
km/m _ 


CKopocTb flBMWeHMB aBT 0 M 06 MAB, COOTBeTCTBytOLHaR KOHKpeTHOMy HHfleKCy. SB/lfleTCa MaKCH- 
Ma/ibHo flonycTMMoii fl/ia ashhoh whhw. HanpnMep. aab iahhu c MHAencoM S MaKCHMa/ibHafl cko- 
pocTb cocTaBnseT 180 km/m, m npeBbiwaTb ee HeAonycTHMO. 

HeKOTopbie npon3BOAHTe/m ujhh yKa3biBaiOT b HaAnncn pa3MepH0CTn wnnbi ee Ha3HaMeHne. 
HanpMMep, naTMHCKan 6y«Ba P (Passenger) nepeg 3HaMeHneM txjnpnHbi npocJwiiR wnHbi 03H3Ma- 
eT, mto aiHHa npeAHa3HaMeHa Ann nerKoaoro aBTOMo6n/ifl. Bywabi LT (Light Truck) yKa3biBaioT. mto 
uiMHa aub ManoTOHHawHoro rpy30Boro aBT 0 M 06 n/in. 

06o3HaMeHHe DOT yKa3biBaeT Ha cooTBeTCTBHe iiiHHbi cTaHgapTaM CUJA. a HHAeKC E22, pac- 
nonoweHHbm b Kpyre, — Ha cooTBeTCTBHe eeponencKHM ct3ha3pt3m. LU«t>poBon hhackc yK33bi- 
BaeT na crrpaHy, npoBOAHBUjyio cepTwJiHKauHio (b HaweM npHMepe 22 — Pocchb). 

CornacHO HOpMaTHBHbiM AOKyMeHTaM CLLIA Ha uinHe AonwHbi 6biTb yKa3aHbi; HHAeKC h3hoco- 
ctomkocth; TREAD WEAR INDEX (TWI): HHAeKC. yKa3biB3K>mnfi wa cuenHbie cbohctb 3 fTRACTION 
INDEX); TeMnepaTypHbiM m^enc (TEMPERATURE INDEX). CooTBeTCTByioutne HaAnncn HMeiOTcn 
ana o6o3HaMeHMB MaTepnana h Mnc/ia cnoeB kopas b KOHCTpyKunn uikhw. 

MaKCHManbHO AonycTHMoe AasneHne B03Ayxa b lunne yKa3biBaeics b KnnonacKa/ifix (Klla) 
m iJiyHTax Ha KBaApaTHbin aiohm noc/ie HaAnncn MAX PRESSURE. 3to AaBnenne H3MepaeTcs npn 
XO/IOAHOM COCTOHHHH LUHHbl. 

HeKOTopbie naTHHCKne SyKBbi, HaHeceHHbie na uinHe. yKa3biaaioT na cooTBercTBne ycnoBiiRM 
3Hcnnyaiaunn. 

SyKBbt -M+S- (Mud+Snow — rpst3b+CHer) yK33biBaioT Ha to. mto iimHa MoweT ncno/ib30BaTb- 
cn npn ABnweHnn no rpB3H n CHery. 

WINTER (3HMa) — 3nMHne ainHbi. 

AQUATRED nnn AQUA CONTACT — ujnHbi npeAHa3HaMeHHbie. B ochobhom. ana ABnweHMB 
no MOKpbiM AoporaM. 

AS (All Seasons — Bee ce30Hbi) n/in AW (Any Weather — mo6an noroAa) — acece30HHbie aw- 
Hbi. npnroAHbie k ncnonb30BaHmo Ha TsepAbix Aoporax b niodoe BpeMfl roAa Ha h>o6om. b tom mhc- 
ne mokpom n CK0nb3K0M noKpbiTnn. MnorAa Ha3HaMeHne umHbi yKa3biBaeTca nnKrorpaMMaMn. 

C/iobo tubeless yKa3biBaeT Ha PecKaMepHyio uinHy, TWI (tread wear indicator — nHAHKarop 
M3Hoca npoTeicropa) — 3HaK Ha 6oKOBMHe wnHbi noK33biBaeT pacnonoweHne otmctok ocTaTOM- 
Hon BbicoTbi pncyHKa b KaHaBKax npoTeKTopa. 3Han HaHOcnT no bOKOBuHe y caMoro Kpas npoTe- 
KTopa paBHOMepHO b uiecrn Mecrax no onpywHOCTn c k3>kaoh cropOHbi umHbi. MeTKa Mower 
npeACTaB/iBTb co6on nn6o ynoMRHyryio Bbiuie a66peBnarypy (TWI). nn6o TWI co CTperwon, nn6o 
ripocro cTpe/iKy 6e3 6 vkb. 

Osan c TpeMs unctipaMn Ha oahoh H3 ctopoh umHbi yKasbrnaer Ha speMfl ee M3roroBneHMR 
nepBbie ABe uwrppbi o6o3HaMaioT HeAe/uo n3roToa/ieHns, a TpeTbs — roA n3roTOB/ieHnn. LUnhbi 
BbinyiueHHbie c 2000 r.. nMeioT MeTbipex3HaMHoe o6o3HaM6Hne abtw naroToaneHnn. 
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Ha uiMMax c acHMMerpHMHbiM pwcyHKOM nporeKtopa momho BCTpermb oany ms CAeayioianx 
HaanHceii: 

ROTATION — wanpaBneHMe BpameHHa (npnMeHaeTca co CTpe/iKOM); 

LEFT — tuMHa ycTaHaBnuBaeTCfi Ha neByio CTopoHy aBTOMo6n/ia; 

RIGHT — ujhhb yciaHaBAHBaeica na npaByio CTopoHy aBTOMoGHAa; 

OUTSIDE hah Side Facing Out — BHeujHaa cTopoHa ycTaHOBHM; 

INSIDE hah Side Facing Inwards — BHyTpeHHaa CTopona ycTaHOBKH. 

Beaymne npoH380flMTe/iH aBTOMo6HAbHbix ujhh nocraaHHo coaepmeHCTByioT hx KOHCTpyuumo 
m npHMenflioT HOBeHiune MaTepnanw. TexHHMecKne pa3pa6oTKH HanpaB/ieHbi b ochobhom Ha no- 
BbHuenne flo/iroaeMHocTH ujhh. CHHweHne conpoTHB/ieHHH KaaeHHio, ynyHujeHHe cpenHwx 
CBOHCTB UJHH. 0 C 06 eHH 0 Ha CK0Ab3KHX flOpOJKHblX nOKpblTHBX. CHH)«eHHe UjyMa H C03A3HHe 
■6e3onacHbiX‘ ujhh. 


SE30(1ACHblE LUHHbl 


CeroflHH npaKTHsecKH Bee BOflHTe/in BbmywaeHbi B03HTb c co6oii 3anacHoe Koneco h HHCTpyMeH- 
Tbi ana ero 3aMenbi. Horopbie ofinaaaiOT onpeaeneHHbiM BecoM h 3aHHMaioT Mecro b aBTOMo6H- 
ne. HeKOTopbie npOH3BoanTeAH KOMnneKryioT cboh aBTOMoSn/iM Maaopa3MepHbiMH 3anacHbiMM 
KonecaMM. Taw Ha3biBaeMbiMH AOKaTKaMH (pnc. 4.16). HMetoujHMH He6o/ibuJOH Bee h ra6apnTbi 
h no3BO/iHtou|HMH c HeSonbuioH CKopodbio aoexaTb AO MeCTa peMOHTa. 

TeM He MeHee MHorne BOAHTe/in npeanoHHTaioT B03HTb c co6oh noAHopa3MepHbie 3anacHbie 
Koneca. B Hacraamee BpeMH TaKwe noaBHAHCb cneuna/ibHbie ujHHbi. KOTopbie no3BonaiOT o6oh- 
THCb 6e3 3anacHoro KO/ieca. 

B TeneHne MHornx nei Beayiane npoH3BOAHTe/iH ujhh ae/ia/in nonbiTKH co3aaHHa ujhh, Korapbie 
ne 60BTCH npoKonoB. HeKOTopbie npon3BOAHTe/in (Goodyear, Michelin) BbinycHa/iM 6ecKaMepHbie 
UJHHbl c HeCKO/lbKHMH repMeTH3HpyiOLaHMH CAOBMH. KOTOpbie OseHb MejyieHHO BbinyCKa/lM B03ayx 
b c/iysae He6oAbWHX noBpewaeHHH. flpyrne (Dunlop. Continental) ycTaHaB/iHBa/in BHyrpn ujhhw 
cneuna/ibHbie Kancynw, KOTopbie npn cmbthh ujHHbi b pe3ynbTaie Bbixofla B03ayxa pa3pyuja/iHCb 
h BwaeaaAH repMeTH3HpyiouiHH cocrae h ra3. KOTopbin h3k3hhb3a wnny. CyiaecTByioT h apyrne Ba- 
pnaHTbi 6e3onacHbix KOHCTpyKHHH ujhh h ycTponcTB ana 6bicrporo peMOHTa noepewaeHHbix ujhh. 

KoMnaHHs Michelin pa3pa6oTana 6e3onaCHyio uJHHy *PAX- (pnc. 4.17), Koropaa aeHCTBHTe/ib- 
ho He Sohtca npoKonoB h aaeT B03M0>«H0CTb aBTOMoSHAio ABHraTbca na npoKonoTon uiHHe oko- 
jio 160 km co CKopocTbio ao 88 km/h, coxpaHeHaa ynpaB/iaeMOdb h ycTOHHHBOCTb. 3roro. Kan 
npaenno. aociaTOHHO ana toro. hto6w ao6paibca ao peMOHTHOH MacrepCKOH. 



Phc. 4 16. He6onbuioe aanacHoe xo/ieco 
AOKaTKa He 3awHMaeT MHoro MeCTa 


KpoMe noBbiujeHHOH 6e3onacHOCTH ujhhs 
■PAX” o6naaaeT MeHbUJHM conpoTHBAeHneM 
KaseHHio n MeHbUjen Ae^opMauneii npn a®m- 
ctbhm ooKOBbix cha. mo yAyauiaeT noKa3aieAH 
yCTOHHHBOCTH H ynpaBAHeMOCTH aBT 0 M 06 M/ia. 
BopTOBaa sacTb ujHHbi MMeeT cneunaabHyio 
KOHCTpyKUHio. 3a caeT kotopoh ujhhs nposHO 
yaepwHBaeTca Ha o6oae. Ofioa wo/ieca, npea- 
Ha3HaneHHoro ana ujhhw “PAX". HecHMMeTpHHen 
h He MOweT Hcno/ib30BaTbca ana ciaHaapTHbix 
ujhh. 06oa HMeeT nnocnoe MeTaAAMsecKoe 
Konbuo. noKpbuoe anacTHHHbiM MarepnanoM. 
Konbuo pacnoAaraeTca BHyTpn cmohthpob3h* 
hoh Ha o6oae ujhhw h npn Bbixoae H3 Hee B03- 
ayxa o6ecneHHeaeT HeodxoaHMyio onopy. 
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Pmc, 4.17. UiMHbi ”PAX“ KOMnaHHM Michelin a: 1 — npot})M/ib uiMHbi m o6oaa; 2 — KOHCTpyKUMa 6op- 
Ta iUMHbi o6ecneHMBaeT n/ioTHoe npMwaivie k no/we o6oAa; 3 — a cnyiyeHHOM coctomhmm lumh3 onn- 
paeTCT na ycM/ieHHoe Ko/ibuo; 6: uiMHbi «PAX» ycTaHaBflMBaeMbie na HOBbie aBTOMo6M;iM Audi. 

K HeflocTaTxy uiMHbi -PAX» caeayeT OTHecTM to. hto OHa Tpe6yeT HecraHaapTHbiM o6oa, a ana ee 
MOHTawa Heo6xoaMMo cneuna/ibHoe o6opyaoBaHMe. TeM ne MeHee HeKoropbie cepMMHbie aera- 
mo6m/im KOMnneKTyioTca TaKMMM iumh3mm. 

KoMnaHMa Goodyear BbinycxaeT LUMHy EMT (Extended Mobility Tire — uiMHa noBbimeHHOM Mo6n/ib- 
hoctm). lilMHa EMT (pnc. 4.18) BHeuiHe Mano OT/iMsaeTca ot o6biHHOM m Mowei yciaHaB/iMBarbca 
Ha ctaHaapTHbiM o6oa- npw npoKone B03ayx M3 uiMHbi BbixoaMT. ho OHa noaaepwMBaetca b pa6oweM 



Pmc. 4.18. UiMHa noBbimeHHOM Mo6M/ibHOCTM EMT: 1 — c/iom dpeKepa; 2 — aono/iHMTenb 
Has BCTaBHa b nneHeeoM 30He: 3 — HapKac iUMHbi; 4 — 6opTOBoe Ko/ibuo; 5 — cnoM s xapKa- 

ce; a — CK/iaabiBaHne odbiHHOM iumhu; 6 — CK/iaAbieaHMe iumhui EMT 


7. 3a«33 Ms 1031. 
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coctobhhh 3a chpt ocoGoii KOHCTpyKi(MM. B nne 
Meson aoHe ujMHbi, 6oKOBHHe h GpeKepe HMe- 
lOTCfl CneUManbHbie BCTaBKH H3 CHHTeTHM6CK0- 
ro MaiepMana. Koropbie He noaBonsnoT ujHHe 
CKnaflbiBaTbCB m pa3pymaTbCB ot HarpeBa, 
BoflHTe/ib aBTOMo6nas. oGopyAOBaHHoro 
6e3onacHbiMH wnnaMH. MoweT He 3aMeTnTb 
npoKoaa, no3T0My npoH3BOAHTenn tskhx uihh 
T pe6yK)T, MToSbi Ha aBTOMoGn/in ycraHaB/iHBa- 
nncb cHdeMbi, npeAynpewAaioiAHe Bopme/tB 
o naaeHMH AaeneHna b ujHHax (pnc. 4.19). He- 
Koropbie aBTOMo6M/in ywe kom n/ieKTyioTCB 
3thmh CMCTeMaMH, a c Hon6pn 2006 r. see ner- 
KOBbie aBTOMo6nnn BbinycKaeMbie b ClIJA, 
AonwHbi obiTb o6opypoBaHbi hmh b o6fl3aTe/ib- 
hom nopflflKe. 

YBenHSHTb 6e3onacHOCTb h c6epeHb whhw Moryr He TO/ibKO onncaHHbie KOHcrpyKUHH, ho m chc- 
TeMbl nOCTOBHHOM nOAKSHKH UIHH. TaKHe CHGTeMbl yCneiAHO HCflOA b3yiOTCB Ha HeKOTOpbIX rpy30- 
bwx aBT 0 M 06 Manx nosbiweHHOH tipoxoahmocth. ho ohh HMeiOT AOBOAbHo cnowHoe ycTponcTBO 
h Tpe6yioT HanHHMs iioctobhho pa6oTaioiAero KOMnpeccopa. cpupMa Cycloid n3roTaB/inBaeT ne- 
6o/ibiuMe nacocbi (pnc. 4.20), Koropbie ycTanaBAHBaioTCfl na CTynnuy Koneca h coeAHHBioTCB 
mnanroM c BeHTH/ieM uiMHbi. Tanon Hacoc itphboahtcb ot BpaiMaioiueHCfl CTynnubi KOAeca h npn 
3Tom rapaHTHpoaaHHO noAAepwHBaeT nocrasHHoe Aas/ieHne B03Ayxa b wHHe. 

noKa TaKHe Hacocw npeAHa3HaneHbi TO/ibKO aab rpy30BHK0B. ho <t>npMa 3aHB/weT o ckopom 
Bbinycne Hacocoe h aab /lemoBbix aBTOMo6H/ieH. 



Phc. 4.19, CncTeMa npoM3BOACTBa KOMna- 
hmm Siemens nocTonHHO kohtpo/im pyeT Aa- 
BneHMe B03Ayxa b uiMHax nocpeACTBOM 
Abtmhkob, yCTaHOBneHHbix b KO/iecax 



coeAHHenne 
C BeHTHneM UIHHbl 


BblXOA 

B03Ayxa 


nopuieHb, Bpamascb, 
ABMweTcn B3aA-snepeA 
BAonb npope3eii Ky/iHCbi 


HenOABMWHblM 
npoTHBOBec 
h Ky/rnca 


KpenneHne 
k cTynnue 


Kopnyc Hacoca 
Bpamaeics BMecTe 
c KO/iecoM 


Phc 4.20. Hacoc 4>MpMbi Cycloid coctoht m 3 npoTHBOBeca, 3KCueHTpHKa, nopuiHB c um/ihhapom 


m K/ianaHOB flnn paGoTbi Hacoca Tpe6yeTcn TO/ibKO apameHne Ko/ieca 


194 








§27 


nOABECKA 


noflBecKa bxoamt b necyuiyio cwcrreMy aBTOMo6nna, oHa 0BB3biBaeT xoneca c Ky30B0M, Bocnpn- 
HMMaeT cn/ibi. Aei'icTByiomMe Ha flBHMyinMMCH aBT0M06M/ib. n racm K0/ie6aHna Ky3oea. 

noflBecKa aBT0M06nnn ofiecneHHBaeT ynpyryw caa3b Mewfly KO/iecaMH aBTOMo6nna m ero Ky30- 
bom (paMOM). Ecnn 6bi aBT0M06nnb He MMe/i nofleecKM. BOflHTeab, naccawnpbi m rpy3 noflBepranncb 
6bi nocroflHHbiM B03AeHCTBnflM ot HepoBHOCTePi Aoporn, omywa/in 6bi nocrroBHHbie to/wkm. yAapw 
H BM6paUMM, B03HHK3KUAHe npH ABMWeHHH aBT0M06HBB. TaKHM 06pa30M. nOABeCKa 3BT0M06nnB 
o6ecneMneaeT HeoSxoAMMbm komc^opt naccawnpaM h coxpaHHOdb rpy30B. noABecKa CHHwaeT se- 
nMHHHy CM/IOBOrO B03A6HCTBMB Ha 3/ieMeHTbl KOHCTpyKMMH aBT0M06n/lB OT Aoporn, yMeHbLUaSl TeM 
CaMbIM BepOBTHOCTb nOBOMOK, H 06eCneHMBaeT nOCTOBHHblH K0HT3KT KOneC C AOPOTOH. Ot kohct- 
pyHUHH noABecKM b 3HannTe/ibH0M CTeneHM 3aBncnT noBeAeHne aBT0M06nna Ha Aopore. bo3mo>k- 
HOCTb AOCTMWeHMfl BbICOKMX CK0p0CT6M H 6e30naCHOCTb npn COBepUieHHH ManeBpOB. 

noABecKa /no6oro aBT0M06nna coctoht H3 HanpaenaioiAero, ynpyroro. racamero ycTpoPiCTB 
h 3/ieMeHTOB Kpen/ieHMB noABecKH (pno. 4.21). B KOHCTpyKunH noABecoK 6onbiunHCTBa 3 btomo- 
6M/ien npHMenflioT cTa6nnn3aTopbi nonepenHofi ycTOMHMBOCTH. 

C noMoiubK) Hanpae/iBiomero ycrpoPiCTBa noAsecKH Koneco aBT0M06n/ifl coeAHHBeTca c ny30- 
bom hbm paMOii aBTOMo6n/ifl. Hepe3 aneMeHTbi nanpaBJiflioiuero ycTponcTBa Ha Ky30B aBT0M06n- 
na nepeAaiOTCB see cn/ibi. B03HHKaK)mne b KOHTaKTe no/ieca c AOporon. KpoMe toto. HanpaBnaio- 
mee ycTpoHCTBO onpeAenaeT xapaKTep nepewiemeHHB wonec OTHOCHTe/ibHO nyaoea aBT0M06nna. 

npn Hae3Ae aoneca Ha HepoBHOCTb Aoporn oho npnnoAHnMaeTca. a sto nepeMemeHne Bocnpn- 
HHMaeTCfl ynpyrnM ycTpoiiCTBOM noAsecKH, Koropoe AecfcopMnpyeTca (pnc. 4.22) a TeM caMbiM na- 
KanmiBaeT nonyaeHHyio SHeprmo. 3aTeM H3K0nneHHaa 3HeprnB nepeAaeTCB «y30By aBTOMo6MnB. 
HOTopbiPi, b cbok) onepeAb, npnnoAHnMaeTca Ha HenoTopyio BbicoTy. a 3aTeM naanHaeT onycHaTbCB. 

3a cseT ynpyrnx cbomctb noABecKa ncK/noMaeTca noBTopeHne Ky30B0M aBT0M06nna Aopow- 
Hbix HepoBHOCTeii a cymecTBeHHO y/iyawaeTca nnaBHOCTb xoAa aBTOMo6nna. riorepB SHeprna npn 
pa6oTe ynpyroro 3/ieMeHTa He3HaHHTe/ibHa. a noaraMy B03HHKaioiAne Ko/ie6aHaa Ky30Ba Moryr 
npoAO/iwaTbCB AOBO/ibHO Aonro. hto He6naronpnaTHO CKa3biBaeTCB Ha KOM4>opTa6e/ibHOCTn abh- 
weHMB. Ana yMeHbiueHMB aMnnnTyAbi Kone6aHnn npnMenatoT racamae ycTpoacTBa — aM0pTH3a- 



Pac. 4.21. ycTpoMCTBO noABecKH aBTO- Pnc. 4.22 Hae 3 A “O/ieca aBTONio6nflfl wa ao- 


mo6m/ib 


pomHyto HBpOBHOCTb 


7' 
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TOpbi, KOTopbie 30(t>eK7MBHO paccenBaiOT awepmio n npuBOflHT K 6bicTpoMy aaryxaHnio Kone6a- 
mmm Ha caMOMyBCTBMe MenoBena Banner He ro/ibKO aMnnnryAa Kone6aHnn «y30Ba, ho n nx Mac- 
T0T8. noaTOMy npn KOHcrpynpoBaHHM noflsecKM c noMOuibio nofl6opa ynpyrnx n racmynx vct- 
portcTB pa3pa6oTHMKn CTpeMfiTcn ofiecneHHTb Heo6xoanMbie xapaKTepncTHKn. 


flOflPECCOPEHHblE M HEflOflPECCOPEHHblE MACCbl 


KOHcrpyKpMB noABecun aBTOMo 6 nnn a 3 HaMMTenbHon cieneHn onpefleaneicn cooTHoweHneM Me- 
n<AV noflpeccopenHbiMH n HenoApeccopeHHbiMn MaccaMn (pnc. 4 . 23 ). 

M3 h33B3hhr mowho c/je/iaTb BbiBOfl. mto noApeccopeHHon Maccon aBTOMo6n/in cHnraeTcn Ta 
ero nacTb, Koropan BocnpnHHMaeTcn noABecKon n nivteeT Mewfly co6on n Aoporon ynpyrnn 3ne- 
Menr. K HenoApeccopeHHbiM MaccaM othochtca Bee ocTaBwnecn Haem: Koneca. lumhw, crynnqbi 
Konec. TopM03Hbie 6apa6aHbi ham auckh, npn Hae3fle Koneca Ha AopowHyio HepoBnocTb oho 
noAHUMaeicn n nepeaaeT ycnnne Ha «y30B. aencTByn Hepe3 ynpyrnn aneMeHT. Bo3flencTBne 3to- 
ro nepewemeHnn Koneca Ha nepeMemenne Ky30Ba 3aBncnT ot Toro. HacKOAbno «y30B mweAee 
KOAeca n acero. mto coeAHHeHO c hum. — APyrnMn cnoBaMn, ot cooTHOweHnn noApeccopeHHbix 
m HenoflpeccopeHHbtx Macc. HeM MeHbiue BennsnHa HenoApeccopeHHbix Macc, TeM MeHbiuee 
B03aePicTBne Ha nAaBHOdb xoaa 0Ka3biBaeT ABnweHne no HepoBHon aopore. 3to nBHAOCb oc- 
hobhom npMHMHOM nepexoAa k He3aBncnMbiM noABecKaM. KOTopbie ne nMeioTTnweAon 6aAKn. co- 
eAHHmomen KOAeca, n b Koropbix TOAbKo cbmo KOAeco n Bee, mto CBB3aHo c hhm, ABnneTcn HenoA¬ 
peccopeHHbiM. 

BoAbtuan BennHnHa oTHOwenna noApeccopeHHbix n HenoApeccopeHHbix Macc 0Ka3biBaeT 
BAHflnne He TOAbKO Ha nnaBHocTb xoas, ho n Ha cnoco6Hoctb aBTOMo6nAn AepwaTb Aopory. HeM 
TRweAee Ky30B OTHocmeAbHO KOAeca, TeM SbicTpee KOAeco B03BpamaeTcs Ha MecTo nocrosHHo- 
ro KOHTaKTa. nocne toto Kan orapBeTcn ot Aoporn npn Hae3Ae Ha HeposnocTb. DosTOMy KOHCTpyn- 
ropbi coapeMeHHbix aBTOMo6nAefi CTpeMBTcn MaKcnMaAbHO CHM3MTb BeAMsnHy HenoApeccopeH- 
HblX Macc. 



floApeccopeHHaH Macca 


AMopTH3aTop ripywHH, 


HenoApeccopeHHan Macca 


ga'-yjrwt. 


Pnc. 4.23. lloApeccopeHHbie n HenoApeccopeHHbie rnaccbi asTOMooM/m 
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CXOWAEHME H PA3BA/I KO/1EC 


flnn noBbuuGHMn vctohhmroctm aBroMo6nnn npn ABnmeHHM. nernocTM ynpaeneHHn h CHHmeHnn 
n3HOca ujmh cnymaT yrnw yctaHOBKM nepeAHMx ynpasnneMbix Konec. K rawHM yrnaM othocatcr: 
cxomAenne h pa3Ban «onec. npoAonbHbin h nonepenHbiH HaKnoH reoMeTpnnecKOM och noBopora 
vnpaenneMoro noneca. 

nepepHne noneca aBT0Mo6nnn (a HHorpa h 3aflHne) ycTanaBnHBaiOT ne napannenbMo, a noA 
onpeaenewMbiMM yrnawn Apyr k flpyry. no/iomeHHe Koneca OTHOcme/ibHo BepTHHanbHoii nnoeKo- 
cth Ha3biBaeTcn pa3BanoM Koneca, a orHocme/ibHO ropn30HTanbHOH — cxompeHneM. CxomAe- 
Hwe h pa3san 6biBaiOT nan nonomnTenbHbiMH, Tan h oTpnLtaTenbHbiMH (pnc. pnc. 4.24). 

HecMOTpn Ha to hto HanMeHbUiee conpOTHBneHHe ABnmeHHio h MeHbWHH hshoc uihh 6ypyT 
b cnynae, KorAa noneca Kamtcn b BepTHKanbHbix nnocKocmx. napannenbHbix npoAonbHon och aB- 
tomo6h/>r, hx Bee me yciaHaBnnBaiOT c pa3BanoM h cxomAeHHeM. Aeno b tom, hto npn ABnmeHHH 
3BTOMo6nnn ero Koneca HarpymeHbi cnnaMH B3anMOAeMCTBnn c aopotoh. HanpHMep, Ha nepeAHwe 
Koneca aBTOMo6Hnn c 33ahhm tiphboaom 6onbwyio nacn. BpeMeHH AencTsyioT cnnw. nanpaeneH- 
Hbie npoTMB ABMmeHHfl h CTpeMnmwecn pa3BepHyrb Koneca napymy. B noABecne aBTOMoSnnn 
MMeiOTcn ynpyrne aneMeHTbi. KOTopwe HMeioTonpeAeneHHyio 3nacTHHHOCTb h asiot B03M0mH0CTb 
KonecaM noBepHyTbcn Hapymy. Ann toto HTo6bi npn ABnmeHHH Koneca naTHnncb napannenbHO 
npoAonbHOH nnocKOCTH aBTOMo6nnn. hx npeABapnTe/ibno ycTaHaemiBaioT c He6o/ibiunM nonomn- 
TenbHbiM cxomAeHHeM. y aBTOMo6nneH c nepeAHHMH seAymHMH KonecaMH. y kotopwx 6onbiijyio 
nacTb BpeMenn Ha sth Koneca AeflCTByeT cnna tath, coBnaflaioinan c HanpaBneHneM AenmeHnn, 
Koneca ycTaHas/iHBaioTcn c OTpnLiaTenbHbiM cxomAeHHeM. ycTanoBKa Konec c pa3BanoM oSycnos- 
neHa 6onee cnomHbiMH npHHHHaMH. Koneca npn ABnmeHHH aBTOMoennn no bo3mo>khocth 
AonmHbi HaxoAHTbcn b nonomeHHH, KorAa ohh nepneHAHKynnpHbi AopomHon noBepxHOCTH (nyne- 
boh yron pa3Bana). Ecnn Koneco waTHTcn noA yrnoM k BepTHKann. cpenneHne uihhw c aopotoh 
yMenbiuaeTcn, a nnTHO KOHTaKTa ujhhw c AOporon H3MeHneT cboio 4>opMy, hto tiphboaht k nonB- 
neHHio Sokoboh cnnbi, KOTOpan CTpeMHTcn AecTa6nnH3HpoBaTb ABHmeHHe aBT 0 M 06 Hnn, 

MomHO coaAaTb Tanyto He33BHCHMyio noAsecKy, b kotopoh Koneco 6 yAeT nepeMemaTbcn 
b aepTHKanbHOH nnocKOCTH 6e3 HawioHa npn ABHmeHHH no / 11060 H npnMonHHenHOH Aopore. ropa3- 
ao TpyAHee coxpaHHTb aepTHKanbHOCTb Koneca. KorAa ny30B aBTOMoSHnn, k KOTopoMy npncoeAH- 
HeH HanpaBnnioiuHH aneMeHT, HaKpeHAeTCA npn npoxomAe hhh 3BT0M06HneM noeopoTa. l"l03T0My 
KOHCTpyKTOpbi coBpeMeHHbix noABecoK BbincHHnn, hto nynrne no3BonnTb H3MeHATbcn pa3Bany. 



Phc 4 24. CxomAeHMe (a) h paaean (6) Konec 
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mo cflenatb ero HanpaeneHHbiM npornBonoaowHO KpeHy wyaoBa, nocKonbKy sto coxpaHnex Bep 
TMKanbHoe nonomeHHe Koaec npn noaopoTax. Tanon noaxoa oOecneMBBaei ynyHiueHne cqenHbix 
cbohctb npn npoxowaeHHH noBopoioB h, Kaw cne/jcTBkie, yaysiiieHMe yciOHHHBocTH h ynpaBase- 
MOCTH. 

flns caM0B03BpaTa Ko/iec k npaMoanHeMHOMy aBnweHHio nocae noaopoia caywHT yroa none- 
peMHoro Hannona wkbophu. HaanMne Tanoro HaxaoHa npuBopuT k bo3hhkhob6hhio CTa6nan3Mpy- 
«3mero MoweHTa Ha ynpaeaneMbix Koaecax, Horopbifi 33bhcht ot BeaHMMHbi aroro yraa Hannona 
m cnabi TflwecTM, npMxoammixcH Ha ynpaBaneMbie noaeca. ho He 3aBncm ot ckopocth asHwenna. 
3th yraw aewaT b npeaeaax 6-10°. 

HanaoH reoMeTpunecKOM och b npoaoabHon naocnocTH 3annioHaeTCfl b cMeiaennH HHwnero 
KOHua 3TOM OCH OTHOCHTeabHO BepTHKaaH. flaHHbiH yroa HaKnoHa caywnT ana coxpaHeHHa np«MO- 
aMHeHHOro aBHweHHH noaec npn asMweHMH c OoabWMMH ckopocthmh. Co3aaBaeMbie peaKTHB- 
Hbie ycMann Ha naenax, npeacrraBaflioLUHx co6oh paccTosmHB ot rosen KacaHnn c aoporon. crpe- 
MflTca BepHyTb Koaeca b noaoweHne npaMoaMHennoro aBHweHHB. 3tot yroa ofibiHHO paBeH 
1-3.5° h 33BHCHT ot 6okobom ynpyrocTH LUHH. 


ynpyrnE 3 /iemehtijI 


B KasecTBe ynpvrnx ycTpoficTB b noaBecnax coBpeMeHHbix aBTOMoenaen ncnoab3yioT MeTaaanHe- 
CKHe m HeMeTanansecKHe aaeMeHTbi. Han6oabujee pacnpocrpaHeHne noayHHan MeTaannHecKne 
ycrpoHCTBa: npywHHbt, ancroBbie peccopbi m TopcnoHbi. 

Han6oaee wnpoKo (oco6eHHO b noflBecKax aernoBbix aBTOMoSHaeii) npHNienaioTcn BMTbie 
npywHHbi, H3roTaBaHBaeMbie H3 CTaabHoro ynpyroro crepwHH Kpyraoro ceneHHH (pnc. 4.25). 

npM cwaTHH npywHHbi no BepTHwaabHOH och, ee bhtkh c6aHwaKxrcn h 3anpyn h Ba kdtcb. Ecan 
npywHHa HMeeT MHaMHapHnecKyio cJjopMy, to npn ee ae^opMaunn paccTOBHne Meway BHTKaMH 
coxpaHaeTca nocTOBHHbiM h npywHHa HMeeT anHeHHyio xapaKTepHCTHKy. 3to 3HanHT, hto ae<J)op- 
MapHH uMaHHapHHecKOH npywHHbi Bceraa npsiMO nponoppHOHaabHa npnaoweHHOMy ycnanio. a npywn- 
Ha HMeeT nocTOAHHyto wecTKOCTb. Ecan H3roraBHTb BHTyio npywHHy H3 npyr«a nepeMeHHoro ce- 
seHHa nan npnaaTb npywHHe onpeaeaeHHyio cpopMy (b snae 6onoHKa nan KOKOHa). to T3koh ynpy- 

thh aaeMeHT 6yaeT HMeTb nepeMenHyio wecr- 
KOCTb. npn cwaTHH TaKoPi npymHHbi SHasane 
6 yayT cSanwaTbca Menee wecTKne bhthh. 
a nocae hx conpHKOCHOBeHwa b pa6oTy Bcry- 
n«T 6oaee wecTKne. ripywHHbi nepeMeHHOH 
wecTKOCTH LunpoKo npHMeHBtoTCB b noasec- 
Kax coBpeMeHHbix aerKOBbix 3BT0M06HaeH. 

K aocTOHHCTBaM npywnn, npHMenaeMbix 
b KasecTBe ynpyrnx aaeMeHTOB noaBecoK. 
caeayeT oTHecTH hx Maayio Maccy h bo3mow- 
HocTb o6ecneneHMB bmcokoh naaBHOCTH xoaa 
aBTOMo6Han. B to we BpeMB npywnna ne mo- 
weT nepeaaBaTb ycnanfl b nonepenHon naoc- 
kocth m ee npHMeHeHHeTpefiyeT Haansna b noa- 
BecKe caowHOro HanpaBaaiomero ycTponcTea. 

/iMCTOBan peccopa caywnaa ynpyrnM 
aaeMeHTOM noaeecHH eiae Ha rywesbix 3KHna- 
wax h nepBbix asTOMoOnanx, ho oHa npoaoa- 
waeT npHMeHHTbcs h b Hawn aHH. npaeaa 
Jaguar c nepeMeHHOH wecTKocTbto a ochobhom Ha rpy3oabix aBTOMoSnanx. Th- 



Phc. 4.25 ripywMHa nonsecKM aBTOMo6Han 
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nMMuan /iMCTOBaa peccopa coctomt m3 Ha6opa CKpen/ieHHbix MewAy co6om /imctob (pmc. 4.26) 
pa3nnMHOM flnMHbi. M3roTOB/ieHHbix M3 npywnHHOfi cra/iM. /lMCTOBan peccopa o6bisHO MMeeT <t>op- 
My nony3nnnnca. 

/lMCTbl. M3 KOTOpbIX COCTOMT peCCOpa, MMeiOT pa3/IMHHyiO flnMHy M «PMBM3My. SeM MeMbUJe flnM 
Ma ziMCTa. TeM 6o/ibwe Ao/iwwa 6biTb ero KpM8M3Ha, hto Heo6xoflMMo flns 6o/iee n/ioTHoro b33mm- 
hoto npMneraHMn pmctob b coOpaHHOM peccope. npM raKOM KOHCTpywyMM yMeHbuiaeTcn Harpy3na 
Ha caMbiM AnMHHbiM (KopeHHOii) /imct peccopbi, /lMCTbi peccopbi CKpen/iaiOT MewAy co6om ueHTpo 
BbiM 60/iTOM m xoMyraMM. C noMombio KopewHoro /imct3 peccopa npMKpennneTca wapHMpHO 060- 
mmm MOHuaMM k Ky30By m/im paMe m MomeT nepeaaBaTb ycM/iMn ot no/iec aBT0M06M/ia Ha pawy m/im 
Ky30B. OopMa kohuob KopeHHoro /lMCTa onpeAe/iaeTcn cnoco6oM KpenneHMt? ero k paMe (Kyao- 
ey) m Heo6xoflMMOCTbio o6ecneweHMfl KOMneHcapMM M3MeHeHM« aamhu /iMerra (pmc. 4.27). Oamh 
m3 kohuob peccopbi AO/iweH MMeTb BO3M0WH0CTb noBopaHMBaTbCB. a flpyroM noBopasMBaTbcsi m ne- 
peMeiuaTbCfl. 

npM Ae0opMauMM peccopbi ee /lMCTbl M3TM6aioTca m M3MeHniOT cboio AflMHy. npM stom npo- 
mcxoamt TpeHMe /imctob APyr 0 APyra. m no3TOMy ohm Tpe6yiOT cm33KM, a MewAy /imct3mm peccop 
nerKOBbix aBT0M06M/ieii ycTaHaB/iMBaiOT cneuMa/ibHbie aHTM(J>pMKMMOHHbie npoK/iaAKM. B to we Bpe- 



Pmc. 4.26. 3aflHBn peccopHan nopBecKa: 1 — npoywMHa peccopbi; 2 — pe3MHoean Biy/iKa; 
3 — wpoHuneMH; 4 — BTy/wa; 5 — 6o/it; 6 — uia#6bi; 7 — na/iep; 8 — pe3MH0Bwe BTy/iKM; 9 — npv- 
WMHHaa iuaM6a; 10 — raiiMa; 11 — KpoHu/reMH; 12 — Bry/iKa pe3MH0Baa; 13 — BTy/wa; 14 — nna- 
ctmh3 cepbrn; 15 — 6o/it; 16 — urraHra cra6M/iM3aTopa; 17 — KopeHHOM /imct: 18 — /imctw 
peccopbi; 19 — pe3MH0BbiM 6y4>ep xoAa cwaTMa; 20 — cTpeMAHKM: 21 — HaK/iaAxa: 22 — 6a/wa 
33AHero Mocna; 23 — aMopTM3arop; 24 — xoMyr; 25 — noHwepoH paMbi; 26 — KpoHunetiH cTa- 
OM/iM3aTopa; 27 — cepbra cTa6M/iM3aTopa 
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mh Mfl/iMHue ipeHHH a peccope no3Bon«<rr 
racMTb KoneOaHvin Kysoaa m o iieKoropbix cny- 
nanx flaei aoaMOMMOCTb oOoMTMCb 6e3 npn- 
MeHGHHW b rioflaecMe aMOpiM3aTopoB. Peccop- 
Han noflBecKa MMeer npociyio KOMcrpyKUBKJ, 
wo GoAbwyio Maccy, hto w onpepentieT wan- 
Gonbuiee ee pacnpocrpawenwe b noABecwax 
rpy30Bbix aBTOMoGw/iew w weKOTopbix ner- 
KOBbix aBTOMoGwasix nciBbiuieHHOM npoxoflM- 
moctw. Aaw yMeHbuieMww Maccbi peccopHbix 
noflaecow w ynywuieMwn nnaBHocTw xoab mho- 
rpa npMMensiiOTCT ManonwcTOBbie m oamoamc- 
roBbie peccopbi c amctom nepeMewHoro 
no flnMwe ceweHMn. floBoabwo peflKO b noflBe- 
cwax npMMewHiorca peccopbi, MaroTOBneHHbie 
M3 apMMpoeaHwoM nnacTMaccbi- HanpMMep, 
b 3aaweM noflaecwe aBTOMoGMna Volvo 940 
wcnonb30Banacb Tanaa peccopa, ycrawoB- 
/leHwati nonepeHHO. 

Topcmoh — MeiannMwecKMM ynpyrMii 
aneMewT, paGoiaiotuMM Ha CKpysMBaHMe. 
OGbiHwo topcmoh npeACiaBAnei coGom 
cnaoujHOM Meia/iriMwecKMM CTepweHb npyr- 
noro ceweHMfl c yTonmeHMBMM Ha KOHpax. 
Ha Koropbix Hapeaawbi wAMpbi. BcTpewaiOTCfl 
nOflBeCKM, B KOTOpbIX TOPCMOHbl M3r0T0BA6Hbl 
M3 wa6opa naacrwH mam crepwweM (aBTO- 
MoGmHM 3A3), OflHMM KOHUOM topcmoh «pe- 
nMTcn k Ky30By (paMe). a APyrMM k Hanpaa- 
nmoiueMy ycrpoMcray. ripM nepeMemeHMnx 
i<o/iec TopcMOHbi 3aKpyHMBaioTCB. oGecnexM- 
aafl ynpyryio CBH3b Mexyjy KonecoM m Ky30B0M. 
B 33BMCMM0CTM OT KOHCTpyKLJMM nOflBeCKM 
i opcmohw Moryr pacnonaraibcti nan BAOAb npoflonbuoPi ocm aBTOMo6MAn (oGbiHHO noa no- 
noM), ia« m nonepeK, TopcMOHHbie noflBecKM nonywaioTcn KOMnaxTMbiMM m nei hmmm (pmc. 4.28) 

M flaioT B03M0WH0CTb perynwpoBKM noABecHM nyTeM npeABapMTenbHoro 3aKpyxMBdHMB topcmohob. 

HeMeranMwecKMe ynpyrwe aneMeHTbi noABecow Ae/mTcn Ha pe3MHOBbie, nweBMarMHecKMe 
m 'MAPonHeBMarMsecKMe. 

Pe3MHOBbie ynpyiwe sneMembi npacyrcTByiOT npaKTMwecuM bo ecex KOHcrpyKUMflx noABecOK, 
ho we b KawecTBe ochobiiwx. a wax Aono/iHMTenbHbie, McnoAb3yeMbie Ann orpawMseuMB xoAa ko 
nec eaepx m bhm3. npMMeHeHMe Aono/iHMtenbHbix peaMHOBbix orpanMXMTeAeM (6y<)>epoB. orGow 
hmkob) orpawMSMBaei AecJJopMapMio ocHOBMbix ynpyrwx 3AeMeHT0B noABecHM, yse/iMHMBax ee we- 
CTHOCib npw Go/ibiuMx nepeMemeHMnx m npeAOiBpaman yAapbi MeraAAa no Meranny. B nocneAwee 
BpeMH pe3MHOBbie snexieHTbi ace same 3aMeHHioTcn ycTpoiicTBaMM m3 CMHTeTMxecKMx MaiepMa- 
/iob (nonMypeTaH). 

B nHBBMaTMHGCKMX ynpytMX aneMemax McnonbayiOTCH ynpyrwe CBOMCTBa oxaroro B03Ayxa. 
ynpyfMM 3/ieMeMT npeAciaBAsei coGom GaAAOH, M3i otobabhhi.ih ms 3pmmpob8mhom peaMHbi, a ko- 
iopwm noAaeicfl boa abbaghmcm BoaAyx ot cnepMaAbHoro KOMnpeccopa. <J>opMa iiHeBMoGaAno 
HOB Momei Gbitb paaAMHHOH. DoAyHMAM pacnpoctpaMeHMe 6aAA0Hbi pyKaaHoio rwna (pmc. 4.29a) 
m ABOMHbie (AByxcexpMOHHbiei 6aAA0Hbi Ipmc. 4.296). 



Pmc. 4.27 Cnoco6bi Kpen/ieHun peccop: a — c bm- 
TbiMM yuiKaMM; 6 — Ha peaMHOBbix noAyui- 
xax; b — c HawAaAHbiM yujKOM m cKOAb3n- 
U|6M onopoM 
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Pmc. 4 28. TopcMOHHan noflBecKa. B 3aflHeii nofleecwe aBT0M06nnn Peugeot 206 ncnonb3yiOT- 
cs flBa TopcHOHa, coeflMHeHHbie c npoflo/ibHbiMM pbinararviM. B HanpaBnniomeM ycTpowcTBe 
noflBecKM npHMeHniOTCR Tpy6saTbie pbiHarn, ycTaHOB/ieHHbie nofl yr/iOM k npoAonbHoii ocu 
aBTOMo6M/in 

K npenMymecTBaM nHeBMaTHMecKnx ynpyrnx aneMeHTOB noAaecoK c/ieayeT OTHecTM Bbiccwyio 
nnaBHOdb xofla aBT0M06Mnfl, He6onbiuyio Maccy n B03M0>«H0CTb noaaepwaHUR nocToriHHbiM 
ypoBHR nona Ky30Ba, He3aBncnMO ot 3arpy3KW aBTOMo6nnfl. noflBecKM c nHeBMaTunecKHMM yn- 
pyrnMM 3/ieMemaMn npMMeHRiOT na aBToSycax, rpy30Bbix m nerKOBbix aBT0M06n/inx. nocTOHHd- 
bo ypoBHR nona rpy30B0ii nnaTcJiopMbi o6ecnesMBaeT yflo6cTBO norpy3KH m pa3rpy3KM rpy30Boro 
aBTOMo6nnB, a Ann nerKOBbix aBTOMo6nneM m aBTo6ycos — yao6cTBO npn noca/jne m BbicaflKe nac- 
cawMpoB. flnf nonyHeHMfl cwaroro B03Ayxa Ha aBT06ycax m rpy30Bbix aBTOMo6nnnx c nHeBMaTn- 
HeCKOM T0PM03H0M CMCTeMOM HCnOHb3y(OTCR UJTaTHbie KOMnpeCCOpbl. npMBOflHMbie B aeHCTBHe OT 
ABMraiena, a Ha nerKOBbix aBT0M06nnfix ycraHaBnMBaiOT cneunanbHbie KOMnpeccopbi. wan npa- 
Bnno, c aneKTponpHBOAOM (Range Rover, Mercedes, Audi). Hcnonb30BaHne nHeBM3TMHecKMX yn- 
pyrnx sneMenTOB TpeOyeT npHMeneHHB b noABecwe cnowHoro HanpaBnmomero aneMeHTa 
h aMopTM3aTopoe. floABecKM c nHeBMaTMHecKHMH ynpyrnMH sneMeHTaMH HeKOTopux coepeMeH- 
Hbix nerKOBbix aBTOMo6nnePi HMeioT cnowHoe aneKTpoHHoe ynpaBnenne (pmc. 4.30), KOtopoe 


Pmc 4.29. ynpyrwe a/iervieHTbi nHeBMaTHHecKMX noflaecoK: a — pyKaBHoro Tuna; 
6 — ABOHHbie 6annoHbi 
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Pmc. 4.30. nHeBMonoflBecKa. Ha HOBbix aB- 
tomo6mahx Mercedes E-h/iacca BMecTO 
npywMH ctsam npwvieHSTbCfl nHeBMaTMse- 
CKHe ynpyrne 3/ieMewTbi 


oSecnenHBaeT He roAbKO nocroflHCTBo ypoBHfl 
Ky3oea. ho m aBTOMaiMHecKoe MSMeHenne wecrr- 
kocth OT/ienbHbix riHeBMo6a/inoHOB Ha noeo- 
porax h ripn TopMoweHMM. aaa yMeHbiueMMfl 
KpeHa Ky30Ba h KAeBKOB, mto b ue/ioM noBbi- 
iuaeT HOM<))opTa6e/ibHocTb m 6e3onacHocib 
ABMWeHMH. 

rMflponHeBMaTHsecKMH ynpyrMM aneMeHT 
npeflCTaenseT co6om cneqHa/ibHyio KaMepy, 
pa3fleneHHyio na ABe iioaoctm anacTHHHOH 
MeM6paHOii mam nopwneM (pmc. 4.31). 

OAHa m 3 no/iocTeii KaMepbi aanoAHena 
oxaTbiM ra30M (o6biHHo a30T0M), a Apyran 
wMAKOCTbio (cneuMaAbHbiM MacaoM). ynpyrne 
CBOMCTBa o6ecneHMBaioTCH cxtaTbiM ra30M, 
nOCKOAbKy mMAKOCTb npaKTMHeCKM He C>HMM3- 
btca. (lepeMemeHMe Ko/ieca Bbi3biBaeT nepe- 
MeuieHMe nopuiHB, HaxoAameroca b limamha- 
pe, 3an0AH6HH0M >KMAKOCTblO. npM xoAe KOAe- 
ca BBepx nopiueHb BbrrecHaeT m3 umamhaps 
wiMAKOCTb, Koropafl noctynaeT b KaMepy m bo3- 


12 3 



Pmc. 4.31 rMAponMeBMaTMsecKMii ynpyrn* anewem: 1 — chotum ra3; 2 — Kopnyc. 3 — wma- 

KOCTb; 4 — k Hacocy; 5 — k aMopTM3aropHOM cTOfme 
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aewcTByei na paaflenuTe/ibNyio MeMOpaHy, KOTopan nepeMemaeicn h cwMMaer ra3. flna no/wepwa 
HMfl HeoOxopuMoro aasaeHna a cwcrreMe ncnonbayeTca niapaB/inHecKHH Hacoc h ruppoaKKyMyns 
Top. H3MeH«B aaBneHne whamoctm, nocrynaioiuevi noa Mew6paHy ynpyroro 3/ieMeHTa, mowmo 
M 3MeHBTb naBneHne raaa h wecTKOdb noflaecKM. npn Korie6aHMnx Ky3oea wnflHOCTb npoxopuT 
•lepea CMcreMy wianaHoe m ncnbiTbieaeT conpoTHB/ienHe. rnflpaBnnMecKoe rpeHne oOecneHMBaeT 
racamne cBoiiCTBa nofleecKM. ruaponHeBMaiMHecKne noflBecKM o6ecneHMBaioT BbicoKyio nnas- 
HOCTb xoaa, B03M0mH0CTb perynnpoBKM noaoweHMB «y30Ba n 3<tx]>eKTMBHoe raweHMe no/ie6a- 
HHM. K OCMOBHbIM HeflOCTaTKaM T3KOM nOABeCKH OTHOCMTCR ee C/IOWHOCTb M BbICOKaa CTOMMOCTb. 
OMa npuMeHfleTCB na HeKorapbix aemoBbix aBTOMo6nnHx (Citroen, Mercedes, Rolls-Royce m ap.) 
m pewe Ha rpy30Bbix aBTOMo6nn«x (6eM3). 


CTA6M/lM3ATOPbl flOnEPEHHOM YCTOMHMBOCTM 


flpn noaopoTe aBTOM 06 nna ero «y30B HaK/iOHaeTCB Ha onpeaeaeHHbiii yron, Ha3biBaeMbiH yr/ioM 
HpeHa. BennHHHa yrna xpeHa 33bhcht ot xoHCTpyxpMM noaBecxn. CTa6n/iM3aropbi nonepexHoii 
ycTOHHHBOCTH yMeHbuiaioT yron xpeHa Ky30Ba Ha noBopoTax h nepepacnpeaenaioT Bee no xone- 
CaM aBT 0 M 06 MflH. 

CTaSHnnaaTop nonepenHon ycTOMHMBOCTH aBTOMo6n/ia npeacTaenneT co6oii ynpyryio unaHry 
H3 npywHHHOH cra/iM b Bnae paernHyTOH 6y«Bbi n (pno. 4.32). IllTaHra 3axpen/ieHa luapHHpno 
b cpeaHevi sactu Ha Ky3oae nan noApaMHHxe, a cbohmh kohubmh coeauHneTcs c noasMWHbiMM 



Phc 4,32. CTa6MJiH3aTop nonepeHHoii ycTOMMMBOCTM aBTOMo6Mfln Pontiac Grand Prix 
b cpeflHen nacTM coeflHHneTcn c noMombto xpoHUjTeHHOB x noapaMMMKy, a ero KOHabi uiap- 
HMpHbiMM TuraMH npHcoeflMHBtoTcs k CTOMKaM noABecKM 
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3neMeHiaMM noflBecKM. CTa6nAM3aTopt>i Moryr ycTawaBnHBarbcs Ka« b nepe/ineB, Tan m b 3afl«eM 
Hacrvt aBT 0 M 06 M/in. ynpyrwe CBOMCTBa cra6M/iM3aropa npoBBJiBioTCB npw ero aaKpyHMBaHMM, nan 
y TOpcwoHa, Ecjim n P n flBMMteHnn aBT 0 M 06 n/m /lesoe n npaaoe noaeco nepeMematoTCH OAnospe- 
mbhho h wa oflMHawoBoe pacctoBHue. cia6n/iM3aTop npaKTMHecKM He 0Ka3biBaer bamahma Ha wbct- 
KOCTb ochobhwx ynpyrnx 3/ieMenroB noflBecKH. Cia6Mnn3aTop 3aK P yHMBaeTca m n3MeHneT 
wecTKoctb, yMenbiuafi TeM caMbiM Be/tMHWHy KpeHa aBT 0 M 06 M/ia. Bo/ibiunHCTBO coBpeMeHHbix 
aerKOBbix aBTOMo6n/iefi o6opyayioTCB nan MHHHMyM nepeflHHM CTa6n/iM3aTopoM nonepesHon yc- 
TOMHMBOCTH. 

B to me speMB npiiMeHeHne CTa 6 H/iH 3 aT 0 p 0 B co 3 flaeT onpeae/ieHHbie npoS/ieMbi. HanpixMep. 
Korfla Koneco. coefluneHnoe co CTa 6 nAM 3 aTopoM, noflCKaKMBaeT Ha ao P o>khoh nepoBHOCTH, era- 
6 Mnn 3 aiop pearHpyeT Ha nepeMemenwe no/ieca, cTpeMscb HanpeHHTb Ky 30 B. Ha n/ioxnx Aoporax 
3to MOMeT npHBecTH k pacKasHBaHwo Ky 30 Ba b nonepennoM HanpaB/ieHMH. KpoMe roro. n P n pe 3 - 
KHX noBopoTax Ha So/ibiuoH CKOPOCTH nepepacnpefle/ieHMe HarpyaKH 3a cneT wecTKoro cra6t0lM- 
3 aropa nonepeHHoii ycTOHHWBocTH MoweT npHBecTH k oipbiBy OT/joporn BHyipeHHero KO/ieca. 


AMOPTM3ATOPbl 


Kan ywe OTMesanocb Bbime. aaa 6bicrrporo raweHHfl KOBe6annM Ky30Ba, bo3hhkbiollihx b pe3y/ib- 
Taie fle4)opMauHM peccop h/ih npywnH noABecKM, npnMeHBtoTCB aMopTM3aTopbi. KpoMe roro. 
aM0pTH3arop CHMwaeT cnopocTb BepTMKa/ibHoro nepeMemeHMB Ko/ieca OTHocme/ibHo «y30Ba. 

B noflBecKax nepsbix a B T 0 M 06 M/ieM npuMeHA/nicb aMopTH3aTopbi c MexanunecKHM TpeHHeM. 
06biHHO TaKOH 3MopTH3aTop cocTOfm H3 naSopa (JjpHKUHOHHbix flkiCKOB, cmaTbix npyWHHOM, KOTOpbie 
Tepnncb apyr o flpyra npn nepeMeiyeHHax riOABeCKM. TaKHe aM0 P TH3aT0pbi 6bicipo n3HawwBa- 
/lHCb m yxyAiua/iH n/iaBHOCTb xoab aBTOMo6nnn- Mm Ha CMeHy npnm/in rnApaB/inHecKne pbisaw- 
Hbie aMopTn3aTopbi, b KOTopbix MexaHMHecKoe TpeHne 6bi/io 3aMeHeHo Ha TpeHHe whakocth, 
npoxoABmen sepea Kann6po B aHHbie OTBepcTHB. PbisawHbie aMopTHaarapbi 6bi/in AOBO/ibHO 
KOMnaKTHbl, HO pa 60 Ta/lH npH BbICOKMX A3BJieHMBX WHAKOCTH, CMAbHO HarpeBa/mcb H 6bl/lH 
HeAO/iroBesHbi. B noABecwax coBpeMeHHbix a B T 0 M 06 MneH npnMeHA.OTCA Te/iecKonnsecKHe 
rHApae/iHHecKHe aMopTH3aiopbi (puc. 4.33). 

fleHCTBHe TaKoro aMopTH3arapa ocHOBaHo na ncno/ib30BaHMn mApaB/iMHecKoro cohpothb- 
neHHfl. B03HMKaiomero npn nepeieKaHMH wmakocth H3 oahom no/iocTH pw/iHHApa b Apyryio sepe3 
OTBepcTHH. nepeKpbiTbie KnanaHaMW cwaTHA h otabhh. 

TenecKonHHecKHH aMo P TM33Top coctoht M3 repMeTHHHoro pM/iMHAPa. BHyrpii kotopoto nepe- 
MemaeTcn noptueHb, coeAHHeHHbiM co ujtokom. Umamhap 3ano/iHeH wHAKOCTbio. B nopiune MMeiOT- 
CH OTBepcTHfl onpeAe^eHHoro AHaMerpa, KOiopbie aaKphiBaoiCH noAnpywnneHHbiMH wiananaMH. 
Oahh Knanan ycraHOBnen cBepxy nopajHn. APyron - ennay. nocKO/ibny «H fl KocTb BB/ineTCfl Hecwn- 
MaeMOH. to npw nepeMemenHH nopujHH b oahoh hs nonocreii unnuHApa nosbiuiaeTCB AaB^enne. 
KOTopoe oTKpbiBaeT cooTBeTCTByctMHH wianaH, h whakoctb nepeTeKaeT nepea OTBepcTHfl h 3 oahoh 
nonocTM uH/iHHApa b Apyryw. a^^eKTMBHocTb abhctbhh aMopTnaaropa nponopunoHa^bHa ckopo- 
CTH ABHWeHHH nopUiHB B MH/lMHAPe. CKOpOCTb nepeTeKaHHH >KHAKOCTH H3 OAHOH nOflOCTM UH/1HHA" 
pa b Apyryio 3aBMcm ot AnaMeTpoB OTBepcTufi m pa3H0CTH AaBneHmi b no^ocTBx. CoBpeMeHHbie 
TenecKonHHecKHe a M0P TH3aT0 P bi o6b,H H o AayxcTopoHHHe. t. e. ohh 0Ka3b, B a.0T conpoTHB/ieHne 
H3H npH OH3THH. T3K m n P H pacTRMeHHH (oTAaHe). OSbiHHO conpoTMB/ieHne npn pacTflweHHM 6o/ib- 
uje. seM npn ctkbthh. Akd6oh Te/iecHonnwecKHii aMopTnaarop Ao/iweH HMeTb ycTponcTBO A^fl hom- 
neHcauHH n3MeHenHH o6beMa whakocth. fle^o b tom, hto npn chothm aMo P TH3aTopa BwrecHne- 
Mbin ofiteM 6onbuie, sew ocBofiowAatoiAHHcn c APyron cropoHbi nopujH*. noroMy hto 3Aecb wacrb 
oPbeMa uHTiHHApa aannMaeT ujtok. B aMopTnaaiope ( P nc. 4.33) npMMeHneTcn cneAna^bHafl 
nneBMOKaMepa. aano/iHennaH cmaTbiM raaoM. KOTopae nao/iMpoBana ot ochobhoh hsctm 
AH/.HHApa nnasaroiUMM nopiuneM. Hpn xoAe oksthb aMopTnaaTopa o6be M nnesMOKaMepb. 
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Pmc. 4.33. KoHCTpyKiiMn (a) Te/iecKommecKoro oflHOTpy6Horo aMopTM3aTopa: 1 — hvdkhbh 
npoywMHa; 2 — ra3; 3 — rmaBaiomHM nopweHb; 4 — paGost-i* uw/imhap; 5 — nopweHb; 6 — «op- 
nyc; 7 — ujtok nopWHH; 8 — ca/ibHMK WTOKa; 9 — HanpaB/imoiuan uirona; 10 — sepxHHfl npoywn- 
Ha; h (6) TenecKonHsecKoro AByxrpySHoro aMopTH33Topa: 1 — hhjkhbb npoywMHa; 2 — aoHHbm 
Maanan; 3, 5 — paeonafl no/iocrrb: 4 — nopujeHb; 6 — paSOMMM ljwimhap; 7 — Kopnyc pe3epsyapa; 
8 — Kopnyc; 9 — ujtok nopwH«; 10 — B03Ayx: 11 — HanpaB/ifuoman ujTOKa; 12 — ca/ibHMH 
ujTOKa; 13 — BepxHBH npoywnna 
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yMeHbwaeTcst, a npw xoae oiaann — yae/iHHM- 
BaeTcn. HannHMe nHeBMOKaMepbi o6ecnesn- 
BaeT TaKwe KOMneHcapnio M3MeHenna o6teMa 
pa6osePi wmakoctm npa M3M6HeHnn TeMnepa- 
rypbi. AMopTMaaropbi TaKoro Tuna Ha3biBaiOT 
oaHOTpy6HbiMM, ra30Hano/iHeHHbiMM. flByx- 
Tpy6Hbie aMopTH3aropbi ownHaioTca Hannsn- 
eM eme oanoro pwiMHapa. BHyipn Koroporo 
HaxoflMTca pa6oHM& pannHap (puc. 4.34). 

flono/iHMTe/ibHan no/iocTb. naxoaamaa- 
ca Meway BHyrpsHHMM m napywHbiM pnnpiH- 
apaMM, Ha3biBaeTca KOMnencapMOHHoPi. 
KoMneHcauHOHHaa nonocTb M3onnpoBaHa 
ot aTM0C<J)epbi, ho coo6maeTca c BHyTpeH- 
Hen noaocTbio pa6osero punHHapa. npw 
xoae cwaina arviopTH3aTopa M3nnujKH wna- 
kocth H3 pa6onero UHnnHapa nepeieKatoT 
b KOMneHcauHOHHyio noaocTb h Haxoaa- 
iynHca TaM B03ayx cwHMaeTca. Ilpn xoae 
OTaaHH aM0pTH3aT0pa CWaTbiM B03ayx Bbl- 
TecHaeT wwaKOCTb oSpaTHO b paSoHHM pn- 
awHap. npw oaHHawoBbix pa6oMnx xoaax 
oaHOTpy6Hbm aMOpTH3arop paccMOTpeH- 
Horo Tuna 6yaeT MMeTb 6onbinyio anMHy, 
seM aByxTpy6Hbiti, H3*3a HaaMHHa b pm/imh- 
ape nHeBMOKaMepbi. HecMOTpa Ha stot ne- 
aocTaTOK, b Hacroaiaee speMa 6onbwee 
pacnpocrpaHeHHe HMeioT oaHOTpy6Hbie 
aMopTH3aTopbi, KOTopbie nynwe oxnawaa- 
lOTca, nocKoabKy He HMeiOT asoHHbix CTe- 
HOK. fl8yXTpy6Hbie aM0pTH33T0pbl TaKWe 
SbiBaioT ra30HanoaHeHHbiMH. y t3khx aMopTM3arapoB b KOMneHcapMOHHOM noaocTH ra3 
Haxoamca noa aaBaenweM. OcoSeHHOCTbio ra30HanoaHeHHbix 3MopTM33TopoB asaaerca 
TO. MTO B CBOOOaHOM COCTOBHHH UJTOH aM0pTH33T0pa BbIXOaHT H3 pHnMHapa noa aeHCTBH- 
eM aaeaeHHa ra3a. KoHCTpyKpua nio6oro aMopTH33Topa aonwHa o6ecnesHBaTb repMeTMH- 
HOCTb. npn HapyiaeHHH repMeTMHHOCTM noaBaaioTca CTynn bo speMa pa6oTbi noasecKM 
h TepaeTca 3(t>fl>eKTMBHOCTb aMopTH3aTopa. hto Tpe6yeT ero 3aMeHbi. LUtok aMopTH3BTopa 
o6pa6oTaH ao BbicoKon CTeneHH HMCTOTbi noBepxHOCTH, a Meway ujtokom h BHyTpeHHeii 
HacTbKD paaHHapa ycTaHaBnMBaeTca cnepnanbHoe HaaewHoe ynnoTHeHHe. Tbkhm we na- 
aewHbiM aoawHO 6biTb ynaoTHenae nnaBaioipero nopujHa b oanoTpy6HOM aMopTH3an>pe. 
ripn HapyujenHH repMeTHSHOCTM ra3 CMeianaaeTca c wnaKOCTbio, o6pa3yeTca cwMMaeMaa 
cMecb. 3<t>4)eKTHBHOCTb pa6oTbi aMopTH3aTopa CHMwaeTca, noaBaaioTca nocTopoHHPie cry- 
kh. PaSoHaa noBepxHocTb uTowa npeaoxpaHaeTca ot noBpewaeHHH 3amnTHbiM KowyxoM. 
Ha KOHpe ujTOHa h Ha pum-iHape HMeioTca KpenneHna aaa coeaHHeHHB aMopTH33Topa 
c pbisaraMM noaBecKH h Ky30B0M aBTOMo6naa. KpenaeHne aMopTH3aTopoa ocyipecTBna- 
erca c noMombio ynpyrnx aaeMeHTOB. 

HeKOTopbie npoM3BoanTenn, HanpuMepcfcMpMa KONI, M3roTaBnMBaeTaMopTM3aTopbi. b koto- 
Pbix mowho peryaapoBaTb epyanyio nepenyCKHoPi aaanaH. Tanyio perynupoBKy Heo6xoanMO npo- 
M3BoaaTb nepea ycTaHOBKoPi aMopTM3aTopa wa aBT 0 M 06 nnb ana nonyaeHHa Heo6xoanMoPi 3<{>ctieK- 
thbhocth. CymecrByiOT aMopTM3aTOpbi (pHC. 4.35). b KOTopbie BCTpoeHbi aneKTpOMarHMTHWe 



Phc. 4.34. CxeMa pa6oTbi aeyxTpy6Horo 
aMopTH3aTopa: 1 — aoHHbiPi KnanaH; 2 — nop- 
meHb; 3 — HnanaH cwaTvta; 4 — lutok; 5 — Kna¬ 
naH oTfioa 














Pmc. 4.35. Pery/inpyeMbie aMopTH3aTopbi 



KnanaHbi, M3MeHRioinne npoxoAHbie ceneHMH 
OTBepcTMM. sepe3 Koropbie npoxoAMT wma- 
KOCTb. npM Ha/IMHMM aMOpTM3aTOpOB TaKOTO 
Tuna. BOflMTenb Mower M3MeHBTb xapaKTepMCTM- 
km noflBecKM npw abmwbhmm aBTOMo6nnn. ne- 
pen/Honas pewMMbi («cnopT», «komc{>opT" m t. a.). 

CoBepiueHHO Apyroii npnHunn 6bin npeA* 
noweH nocTaBLUMHOM aBT0M06MnbHbix cmc- 
reM Delphi b ero KOHCTpyupMM Magneride. 

B Heii ncnonb3yeTCH cbomctbo HeKoropbix 
BB3KMX WMAKOCTeM 6blTb HyBCTBMTeJlbHblMM 
k B03AeiicTBW!0 3neKTpoMarHMTHbix none*; 

BB3K0CTb WMAKOCTM y8e/tMHMBaeTCfl C yCMAe- 
HneM no/is, Mo/ieny/ibi BbicTpaMBatoTca b pe- 
no4Kn m co3AaioT 6oAbuiee conpoTMB/ieHne. 

KoMnaHMB Delphi npoAeMOHCTpMposana 
aBT0M06nAM. o6opyAOBanHbie aMopTH3aio- 
paMw. rge oSbiHHbie OTBepcTun 3aMeHeHbi 
y3KMMM npOXOAaMH. B KOTOpbIX WMAKOCTb 
npoTeKaeT MewAy 3/ieKTpoMarHMTHbiMM Kaiym- 
K3MM. CucreMa Magneride MMeeT orpoMHoe 
npenMymecTBO, 3aKniOHaiomeecB b tom, hto 

8 H 3 K 0 CTb wmakoctm. a cneAOBaTe/ibHo, m CTenenb ASMn 0 npoBaHMB Moryr HaMeHHTbCfl a 3 aen- 
cmmoctm ot M 3 MeHeHnB hanpaweHHOCTM 3 /ieKTpoMarHMTHoro no/in. KOTopas ynpaB/iseTCSt mmk- 
ponpopeccopoM. OwMAaeTca. hto noAo 6 Hbie aMopTMaaropbi (pmc. 4.36) ckopo noBBBTcn b ce- 
PMMHOM np 0 M 3 B 0 ACTBe. 


Pmc. 4.36. AMopTH3aTopbi Magneride 4>MpMbi 
Delphi H3MeHBK>T racmpne cbomctb 3 npM 
HaMarHHHHeaHHH cneptia/ibHOM wmakoctm 


3/lEMEHTbl KPEfl/lEHHfl flOflBECOK 


AeTanM noAsecKM aBTOMo6n/iB coeAMHnioTca c Ky30BOM mam paMoii c noMoipbio anacTMHHbix 3iie- 
MeHTOB. SnaCTMHMbie yCTpOMCTBa AaiOT B03M0WH0CTb CyipeCTBeHHO CHM3MTb ypOBBHb BM6papMM, 
nepeAaBaeMbiii na KyaoB 3btomo6mab ot aopotm, m yMeHbUJMTb TeM caMbiM yposeHb myMa a ca- 
noHe. B to we BpeMs wecTKOCTb anacTMHHbix aneMeHTOB wpen/ieHMS noABecKM 0Ka3biBaer bams 
HMe Ha KMHeMaTMKy noABecKM. 
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B nocneflHiie roflbi no/iynn/ia pacnpocTpaneHne npaKTMKa. nor/ia noABecKa wpenuTCB c noMo 
ujbto pe3MM0Bbix BTynoK He HenocpeflCTBewHo k KyaoBy, a yciaHaBanaaercB na oTflenbHOM >«ecT 
kom no/ipaMHMHe. KOTopwfi, b cbok 3 oHepeflb, KpenuTcn k Hy30By sepe3 3/iacTMMHbie aneMenTbi, 
npn 3 tom oSecne'iMBaeTcn flBOHnan bm6pom30/ihumh h cymecTBeHHO CHHwaeTca ypoBeHb en6pa- 
umm, nepeaaioiMMxcH Ha Ky3oe aBTOMo6Hnn. npMMeHeHMe noApaMHMKOB raiOKe ynpoiuaeT TexHo 
normo c6opkh aBTOMoOMOfl. 

Maiepna/i h HOHCTpyKann KpenewHbix 3/ieMeHTOB Tatowe npeiepnenn 3HaHmenbHbie n3Mene- 
HMfl. BaacTMHHbie BTynKM n3roraB/iMBaiOT nyreM kom6hh3mmm paa/iMHHbix MaiepnanoB, npuflaHHH 
mm onpeaeneHHOM cJ>opMw m MHorfla 3ano/iHfln mx cneuMa/ibHbiMM Kancy/iaMM c bb3kom wmako- 
cTbto. Ta«Me 3/ieMeHTbi Moryr racMTb onpeaeaeHHbie sacTOTbi BM6paqMM, a oSecneneHMe pa3riM4- 
hom wecTNOCTM BTynoK b pa3Hbix HanpaBaeHMHx aaeT BO3MOWH0CTb co3AaBaTb noflBecKM c »nac- 
cmbhwm" ynpaBaeHMeM. Koraa cm/iu, fleiicTByioinMe b noABecKe Ha noBopoie, oSecnenMBaioT 33 - 
ABHHoe nepeMeiueHMe Konec, ynysuan TeM caMbiM ynpaB/iaeMocTb a 8 T 0 M 06 M/w. 

B nocneAHee BpeMB Ha AoporMx aBT0M06M/iax HasMHaioT npMMeHHTb 60/iee caowHbie ycrpoM- 
crBa c 3/ieKTpOHHbiM ynpaB/ieHMeM, Koropbie no3BonnioT 0T(}>MnbTp0BaTb 6onbojyio nacTb BM6pa- 
UMH M LUVMOB. 


flOflBECKM COBPEMEHHbIX /lEfKOBblX ABTOMOEM/1EM 


B 3aBMCMM0CTM ot KOHdpyKUMM HanpaB/isuomero ycTpOMCTBa, KOTopoe onpeAenaeT xapaurep nepe- 
MemeHMB Konec oTHOcMTe/ibHO «y30Ba, noABecKM noApa3AennioTCfl Ha 3aBMCMMbie m He3aBMCMMbie. 

OcHOBHbie KOHCTpyKUMM noABecoK npeACTaBneHbi Ha pnc. 4.37. 

3aBMCMMbie noABecKM MMeioT wecTKyio 6a/iKy, c noMoiubio kotopom coeAMHBioTCfl zieBoe 
m npaaoe woneca. 06pa3yioiuMMCR t3kmm o6pa30M moct aBTOMo6M/ia Ha3biBaioT Hepa3pe3HbiM. 
nepeMeiueHMe OAHoro m3 Konec 33bmcmmom noABecKM b nonepesHOM nnocKOCTM nepeAseTca Apy- 
roMy. He3aBMCMMa« noABecna oT/iMsaeTCR TeM, hto Koneca oahom ocm He MMeioT MewAy co6om He- 
nocpeACTBeHHOM cbr3m m Moryr nepeMeiuaibca He33BMCMMo Apyr ot APyra. 

3aBMCMMbie noABecKM, b kotopwx ABa Koneca coeAMHflioTcn wecTKoPi 6a/iKOM, npaKTMnecKM 
nepecrranM npMMeHRTbCR b KOHCTpyKUMax coBpeMeHHbix nerKOBWx aBTOMo6M/ieM. Ohm eiue BCTpe- 
MaiOTCH Ha Ma/lOTOHHaWHbIX rpy30BblX. pa3B03HblX aBT0M06MUHX M Ha HeKOTOpbIX BHeAOpOWHMKaX, 
nocKonbuy HecMOTpa Ha 6onbWMe HenoApeccopeHHbie Maccbi, ohm o6/iaAaioT TaKMMM npeMMyiue- 
CTBaMM, cyiuecTBeHHbiMM Ana noAo6Hbix aBTOMo6M/ieM, Ka« tioctohhctbo aopowhoto npocBeTa 
nOA OCHMM M BbICOKOM HaAeWHOCTblO. 

M3 6o/ibuioro MHoroo6pa3M« npMMeHRBWMxen b pa3UMMHoe BpeMH He3aBMCMMbix noABecoK 
B KOHCTpyKUMflX COBpeMeHHbIX JierKOBblX aBT0M06M/ieM B OCHOBHOM MCnO/)b3yiOTCfl BCeTO n«Tb. 
3to noABecua Ha ABOMHbix pbinarax, noABecKa MaK-cpepcoH (McPherson). Ha npoAO/ibHbix pwsa- 
rax, TopcMOHHaa 6anna m MHoro3BeHHaa noABecKa (Multilink). Crporo roBopa, noABecna c ropcM- 
ohhom 6a/iKOM He HB/ifleTcs nonHocTbio He33BMCMM0M. nocKo/ibKy 60/ibuJMe nepeMeuteHMfl oahoto 
m3 Konec, Bbi3b!BatoT nepeMeuieHMR APyroro. noABecKM c topcmohhom 6a/iKOM m noABecKM Ha npo- 
AO/ibHbix pbtnarax Mcno/ib3yioTcn b KasecTBe 38ahmx noABecoK nerKOBbix aBTOMoSMneM, b to BpeMR 
nan ocTa/ibHbie tpm TMna MoryT Mcno/ib30BaTbcn Kan Ha nepeAHen. Tan m Ha 3aAHen ocm. 

nOflBECKM HA flBOMHbIX PbIHArAX 

noABecKa Ha ABoiiHbix pbisarax, npeACTaBnneT coOom KnaccMHeCKyio He3aBMCMMyio noABecuy, 
cocToamyio M3 AByx pbisaroB, pacnonoweHHbix APyr HaA APyroM, pa3ABoeHHbie cToponu kotopwx 
KpenRTcn k Ky30By, a npoTMBononoMHbie kohuw c noMouibio ujapHMpoB k sepxHeM m hmwhbw 
sacTSM noaopoTHOM uanijibi (pmc. 4.38). TaKMM o6pa30M, CTynnua nepeAHero Koneca MOweT no- 
BopaHMBaTbCR BOKpyr AByx ujapHMpoB npn noaopoTe. KoHCTpyKTMBHO To/ibKO oamh m3 pwnaroB 
MOMeT MMeTb BM/ibsaTyio 4>opMy. APyroii MoweT 6biTb oamhbphwm (pnc. 4.39). 


208 








HaoBaiwe noAsecw. 

BaAb. ynpy.H* an-roe 

npauaxamte «a ooix 

npaueHeHHB mb aaroMO&tniw 

1 

I 

i 

l! 


HUB 

new 

flMHB 

} 

1 


1 

l Ha npoAonoHbn peccopa* c nonepenHon Dawon 

— 

♦ 

— 

- 

♦ 

4 

♦ 

* 

JlerxoBb.e. BHepop. rpyaosbie 

2 Ha npoflonbHbi* rara* c nonepewot. 6anno« 

♦ 

♦ 

— 

♦ 

♦ 

4 

♦ 

+ 

nerxoabie, BHeaop.. rpywawe 

3 noABeca c AbiumoM 

♦ 

- 

- 

♦ 

t 

♦ 

— 

— 

flerxoBbie, bhbaop . rpyjOBbie 

4. H3 npoAonwi. put*, Harpy»eMHbi* «a iorw6 

♦ 

- 

- 

♦ 

4 

♦ 

♦ 

* 

nerxoabie, bhbaop- 

5 Co CBaaawMbtMH pbwarauB (ropcuott fla/inaj 

4 

— 

♦ 

♦ 

— 

♦ 

— 

— 

nernoBbie 

6 Ha ABoBwbi* nonepeHMbiK pbwarax 

♦ 

" 

♦ 

4 

♦ 

♦ 

♦ 

♦ 

/lertne rp/S., bbbaop ner«OBb.e 

7 Ha npocrpaHCTBeiiMbi* pbwara* n rara* 

. 

— 

♦ 

♦ 

♦ 

4 

♦ 

* 

flenoBbie 

B Ha npoAOj'bMbu pbwara* 

t 

— 

4 

• 

t 

* 

““ 

~ 

/tel HOBblO 

9. Ha Kocaix punarax 

♦ 

— 

* 

4 

♦ 

4 

— 

— 

flerxoobie 

10. KanpaBnmouaa croiuta |nwa Ma* ®epcon) 

4 * 

_ 

♦ 

♦ 

4 

4 

* 

♦ 

nwwisbie 


(TpHM8MaH»» 

3 — 3aBncn«an noaaecna. H — MeaaBHOiMan noseata. 

• XapaKiepHciMH noflBeow mbhsiotch or mbmcbmoB 
AO HBMBMOtMOil np« paiHbM pacnonOMenH»x ropcHOMHOii taffliM 
" nonepeiHao peccopa (8t.inon.iaer (pyH«unn hb*h«* pbHaroa) 


Puc. 4.37 OcHOBMbie KOHCTpyKUHM noABecoK (a). MexaHM3M yarra (6), iura nawapa (b) 
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Pmc. 4.38. CxeMa noABecKH Ha ABOfiHbix 
pbisarax 



Pmc. 4.40. CxeMa TopMomeHMS aaTOMo6M/in 
c noABecKOH Ha ABOHHbix pbinarax. Hskpoh 
P bisaroe noABecKH AaeT B03M0>KH0CTb 

Ms6e>KaTb "K/ieBKOB" Ky30Ba npn topmo- 

M6HHH 



Pmc. 4.41 riepeAHnn noABecKa aBTOMo6nan 
Jaguar S-type MMeeT ABOHHbie nonepenHwe 
pbisam m oweHb A'lMHHbin pbisar noBopor- 
hom uan<J>bi. Tanas HOHCTpyKUMS o6ecnenM- 
eaeT 6o/ibiuoe npocTpaHCTeo aps pa3Meuie- 
mhs arperaios boa nanoTOM aBTOMo6H/is 



Pmc. 4.39. lloABecKa Ha abomhux pbinarax 


Ec/im pbinarM tskom noABecKH 6yflyr MMeTb 
OAMHaKOByio APMHy. to npn BepTMKaPbHbix ne- 
peMeiAeHMSx wopeca ero pa3ea/i He 6yfleT M3- 
MeHBTbcs. OpHaKo npn KpeHe Ky30Ba Ha noBO- 
poTe BHeujHee. 6opee HarpyweHHoe, no/ieco, 
6yaeT naKPOHSTbcn nofl ymoM. paBHbiM yrny 
KpeHa. a sto MoweT npMBecTM k HapyweHMio 
yCTOMHMBOCTM. llOaTOMy 06 blHH 0 BepXHMM pbl- 
sar Ae/iaioT nopone HMWHero. npn TaKoii kohct- 
pyKUMM noABecKH BepTMKaPbHoe nepeMemeHMe 
Koneca M3MeHseT yrop pa3Bapa. ho npn noBO- 
poTax noBbiiuaeTcs ycTOMHMBocTb, noTOMy hto 
6onee narpyweHHoe nopeco pacnoparaeTcs 
BepTMKaPbHO K AOpOWHOii nOBepXHOCTM 
m MMeeT pynwee cpenpeHMe c Aoporoii. 

noABecKM Ha ABOfiHbix pbinarax coBpe- 
MeHHbtX aBTOMOSMPeM MMeiOT He TOPbKO pa3- 
Hyio APMHy pbisaroB. ho m naKPOH pbinaroe 
B T0pM30HTaPbH0M nPOCKOCTM (PMC. 4.40). 

noABecKa c Tanon reoMeTpMeii AaeT bo3- 
MowHocTb M36e>«aTb “KPeBKOB" Ky3oaa npn 
TOpMO>«eHMM M MHTeHCMBHOM pa3T0He. 06blH- 
HO C 3T0M UePblO HaKPOHflIOT OCM. C nOMOlUblO 
KOTopbix ocymecTBPseTca KpenpeHMe noABec- 
hm k Ky30By m OTHocMTePbHO KOTopbix noBopa- 
HMBaiOTCs pbinarM. 

K HeAocrraTHaM Tanoro TMna noABecKM cpe- 
AyeT OTHeCTM TO, HTO OHa 33HMMaeT AOBOPbHO 
mhoto MecTa no iiiMpMHe aBTOMo6MP«, a 3TO 
co3AaeT onpeAeneHHbie cpokhoctm b pa3Me- 
meHMM nonepesHo pacnonoweHHoro CMPOBoro 
arperaTa. CeMnac MHorMe HOHcrpyKTopbi mc- 
noPb3yioT a TaKMx nogBecKax noeopoTHbie 
Man0bi c SoPbiuoM apmhom BepxHero pwnara 
(6oPbuie paAMyca Koneca). sto no3BOPser yae- 
PMHMTb npOCTpaHCTBO aps pa3MemeHMs ABM- 
rareps m kopo6hm nepeAan (pmc. 4.41), 
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B nocnefluee BpeMn ece name BMecro pa3AsoeHHbix hmwhmx pbinaroa Mcno/ib3yioTC5i pbinarw. 
L o6pa3MOii cfcopMbi. BoneeflnmiHan naCTb ranoro pbinara KpenuTcn k Hy3oey sepe3 3/iacTMHHbie 
BTynKM, o6naaaioiuMe xopouiew fleMrul)wpyiomeM cnoco6HOCTbio. hto Aaer B03M0>KH0CTb 3<t>ct»eK- 
rHBHO racMtb Bn6pauMM, nepeflaioinMecfi Ha Ky30B. h b to me BpeMH He nponcxoflHT cymecTBeH- 
noro M3MeHeHHB nonoweHHW Koneca. 

B KasecTBe ynpymx aneMeHTos noflBecoK Ha flBOMHbix pbinarax MoryT npwvieHsrrbCfl npywnHw. 
TopctioHbi, nHeBMaiMsecKMe m rvtAPonHeBMaTMHecKMe ycTpoMCTBa. 

nOflBECKA MAK-OEPCOH 

riofl8ecKa MaK-<DepcoH (McPherson), ochobhwm aneMeHTOM KOTopovi c/iywMT aMOpTH3aiopHafl 
CTOMwa, nBnfleTCB pa3BMTneM noABecKH Ha ABoiiHbix nonepenHbix pbinarax, ho MMeeTTo/ibKO chh- 
3y oflHH non abs nonepenHbix pbinara (pnc_ 4.42), 

CHM3y 3MopTM33TopHafl CTOviKa Kpenmca k noBopoTHOMy KynaKy (pHC. 4.43), a CBepxy — k 6pbi3- 
roBHKy Ky30Ba aBTOMo6nnn. 

ripn noBopoTe ynpaB/iaeMbix Konec aMopTM3aTopHaB CTOHKa noBOpanHBaeTcsi BMecie c 3a- 
KpenneHHOH Ha Heii npywHHOH, hto Tpe6yeTnpnMeHeHMB b sepxHeii onope no/uuMnHMKa KaneHKm 
hjih CKO/ibweHHn c hm3kmm 3HaneHMeM TpeHHB. BMHTOBbie npywnHbi, pacnonoweHHbie Bonpyr 
aMopTH3aTopHoii ctomkh. o6biHHO ycTanaB/niBaiOTCfl noA HeKorapbiM yrnoM k ee ocm. TaKoir cno- 
co6 ydaHOBKH o6ecnesnBaeT CHHwenne Be/iMHHHbi -noporoBoii wecTKOCTM* noflaecKH, norfla 
CHanana npn HeSo/ibiui-tx BepTMKanbHbix ycn/iHsix co crropoHbi KO/ieca He npoi-icxoAMT cwaTMR npy- 
wHHbi, a 3aieM OHa cwHMaeTcn AOBO/ibHO pe3KO. 3 to no3BonfieT ycTpaHHTb HenpuflTHbie omyme- 
hhh npH ABHweHHH no OTHOcme/ibHO pobhwm AoporaM. rioABecKa MaK-4>epcoH o6ecnennBaeT He- 
3H3HHTenbHoe, no cpaBHeHMio c noABecKO* na ABOfiHbix pbinarax. M3MeHeHwe pa3Ba/ia Konec npn 
hx BepTHKanbHOM nepeMeujeHHH. 

K ocHOBHbiM npeMMymecTBaM noAaecKH MaK-4>epcoH cnepyeT OTHecTM to, hto OHa 3annMaeT 
He6o/ibuJOH o6beM h C03AaeT yAo6cTaa npn nonepenHOM pa3MeiueHHM cnnosoro arperaTa. hto 
o6yc/ioBnno ee wi-tpoKoe npwvieHeHHe. 



Phc 4.42 CxeMa noABecKM MaK-<PepcoH 
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Phc 4.43. nepeaHH* noaeecKa aBTOMoenaa BA3-2109: 1 - mapoeaa onopa; 2 - CTynnua; 
3 - T0PM03H0M amck; 4 - 3amMTHb.fi Kowyx; 5 - noeopoTHb.fi KynaK; 6 - hmwhhh onopnaa aam- 
«a. 7 - npywnna noflBecKH; 8 - 3amnTHb.fi Kowyx; 9 _ 6y<J>ep cmaTna; 10 - eepxnaa onopnaa 
sawna. 11 - pe3HH0 B bin aneweHT eepxnefi onopu: 12 - 3amnTHb.fi KO/inax; 13 - noAmnnHMK 
BepxneM onopbi; 14 - lutok; 15 — onopa 6yd>epa cwaTna; 16 — Te/iecKonnaecKaa CTOfixa: 
17 - raHKa; 18 - 3KCMeHTpHK0Bb.fi 6o/u; 19 - noBopoTHb.fi Ky/ian; 20 - ea/i npneoaa nepea- 
Hero Koaeca: 21 - 3amnTHb.fi sexo/i mapHMpa; 22 - HapywHb.fi wapHnp eana; 23 - HnwHnfi pw- 
Har; a — CTonna c no/ibiM noBopoTHbiM pbisaroivi; 6 — CTowna c Me/ibHOMeTa/w»MHecKMM 
noaopoTHbiM pbisaroM 
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Pnc. 4.44 CxeMa noflBecKM Ha npoAO/ibHbix pbisarax 


MH0r03BEHHblE nOflBECKM 

MHoro3BeHHbiMn Ha3biBaiOTCfl noflBecKH, y KOTopbtx noBOpoTHbiM KynaK mam CTynnpa noaeca co- 
eflMHniOTCfi c Ky30B0M He MeHee, neM seibipbMa 3BeHbHMn. Ecan y noABecKH c abohhwmh none- 
peHHbiMH pbisaraMM pa3flenmb 3th pbisarn Ha OTAeabHbie. to noayHHTca npocieniuaa MHoro3Ben- 
Haa noflBecKa. BnepBbie HacToamyio MHoro3BeHHyra nepeAHioio noABecKy npnMeHnaa <J>npMa 
Audi b 1995 r. Ha aBTOMoSnae Audi A4. flBa hhwhhx aaioMHHHeBbix pwsara Kpennnncb k noApaM- 
HHKy nepe3 pe3HH0Bbie BTy/iKH, a k noBopoTHOMy pwnary — aepe3 oahh waposon uiapHnp. Bepx- 
nne pbinarH Kpennnncb k Ky/iaKy aepe3 OTAeabHbie wapHnpbi, a k Ky30By aepe3 BTyaKn. Tanaa 
KOHCTpyKynB no3Boanaa ynynuJHTb xapaKTepncTHKn ynpaBaaeMOCTn n ycTOHHHBOCTn aBTOMo6n- 
aa. no cpaBHenmo c noAeecKon Ha abohhwx pbmarax. 

H3MeHeHne <J)opMbi pbinaroB MHoro3BeHHon noABecKM AaeT B03M0WH0CTb He ra/ibKO eapbHpoBaib 
npocTpaHCTBo a aa pa3MemeHMH arperaroB aBTOMo6naa non nwepbep ca/iona, ho n 3aA3BaTb we/iae- 
Mbie xapaKTepMCTHKH n3MeHennR paaBaaa nan noaen noaec npn flBnweHnn. npopecc pacneTa n Tpex- 
MepHoro npoeKTHpoBaHMH KasecTBeHHbix MHoro3BeHHbix noABecoK He MomeT oSonTncb 6e3 npnMe- 
HeHHP coBpeMeHHbix KOMnbtOTepoB n nporpaMM. B HacroaiAee BpeMa MHorne BeAymne npon3BOAn- 
Te/w aBT 0 M 06 nneH ncnoab3yioT b cbohx KOHCTpyuunax Tanne Tvinbi noABecoK (cm. pnc. 4.25). 

nOflBECKM HA nPOflO/lbHblX PbIHArAX 

He3aBncnMaa noABecKa Ha npoAoabHbix pbinarax (pnc. 4.44) noaysaeTca npocTbiM npncoeAHHe- 
HneM Koneca k pbisary, pacnoaoweHHOMy BAoab npoAoabHon ocn aBT0M06naa n wapanpHO 
3aHpennenH0My k Ky30By nan noApaMHHKy APyruM kohuom. 

B KasecTae noApaMHHKa nacTO ncnoab3yeTca nonepesHaa Ganna, npnKpenaeHHaa k Ky30- 
By. Ea/my motkho BbinonHHTb b BHAe Tpy6bi, b kotopoh npoxoAHT topchoh. aBnatoiunnca 
ynpyrnM 3/ieMeHTOM noABecKH. noABecKa noaysaeTca npocron n KOMnaKTHon n. KpoMe toto, 
acixtewTHBHo BocnpnHHMaeT GonoBbie yen- 
ana. OHa sacTO npnMeHaeTca b nanecTBe 3aA- 
Hen noABecnn HeGonbiunx aBT 0 M 06 nnen 
(pnc. 4.45). npn pa3MemeHnn noABecnn noA 
nonoM coxpaHaeTca BHyTpeHHee npocipaHCT- 
bo GarawHHKa. 

npn pa60Te noABecKn c npoAonbHbiMn pw- 
saraMH noaeca nepeMemaiOTca napaaaeabno 
APyr APyry n npanTHMecnn He nponcxoAHT n3- 
MeneHna yraa pa3Baaa. npn npoxo>«AeHnn no- 
bopotob, Koaeca naKaonaioTca noA yraoM, 
pasHbiM KpeHy Ky30Ba. Tanon nanaon npnaoAnT 
k HeKOTopoMy yMeHbUiennio cnabi cuenaeHna 
Koaec c Aoporon. 



Pnc. 4.45 ABTOMo6Mab Peugeot 206 c HC3a- 

BHCMMOH TOpCMOHMOM 3aflHeM nOflBeCKOH 

Ha npoAoabHbix pbisarax 


213 














Puc. 4.46 3aflHnn noflBecKa aBTOMo6nnn Audi A2 c topcmohhom 6aa«OM 
nOflBECKM C TOPCMOHHOM 6A/1K0M 

noflBecKa c topcmohhom 6an«0M (puc. 4.46) eecbMa noxowa Ha no/jBecKy Ha npoaonbHbix pbinarax. 
C TeM OT/lHHkteM, HTO pblHaTM He COeflHHBHDTCB WapHMpHO C 6aaKOM, a COCTaB/lfltOT C Hen eflHHOe 
uenoe. Banna Kpenmcn k nyaoBy He wecTKo, a wapHHpHO (o6whho Mepe3 anacTHHHbie BTynKM). 
Ba/ma npeacTaB/ineT co6oii nonyio HOHCTpyKumo, wecmyio Ha H3m6, ho noflamnByio Ha npyne- 
Hwe. hto no3Bon«eT KonecaM aBMraTbcn BBepx m bhm3. He33BncnMo flpyr ot apyra. ripn stom 
wecTKocTb 6a/iHn b nonepeHHOM HanpaBneHMM aonwHa 6biTb aocTaTOHHOii. HToObi paccTo«Hne 
Meway KonecaMM 6bino nocTOBHHbiM. B nanecTBe ochobhoto ynpyroro sneMeHTa b tbkmx noaBec- 
nax name acero ncno/ib3yioTCH npywMHbi. 

noasecKa c topcmohhom 6anK0M. nosBMBwanca b 1970-e rr„ ceiiHac lumpoko npHMenneTCB b wanecr- 
se saflHen noasecKH Ha eonbWMHCTBe nepeflHenpMBOAHbix aeTOMoSH/ieH Manoro m cpeaHero nnaccoB. 

noaBecKa c topcmohhom 6anKOM 3aHMMaeT npoMewyrowHoe nonoweHMe Meway 3aBncnMbiMM 
H He33BncnMbiMH noABecnaMM. K npeMMyiaecTBaM TaKOM noasecKM caeayeT othcctm HeBbiconyio 
CTOHMOCTb M yao6CTBO MOHTawa B npOpeCCe npOM3BOACTBa. 

PEPy/IMPyEMblE nOflBECKM 

KysoB aeT0M06nn« c o6biHHOM noaBecKOM onycnaeTcs no Mepe 3arpyweHH0CTn asT0M06nn«. npn 
3T0M ynpyme aaeMeHTbi noaBecKM cwMMatOTca m pa6oTaK>T b t3kom coctobhmm, hto CHMmaeT 
nnaBHocTb xoaa. KpoMe toto M3MeHfteTCfl nonoweHMe <J>ap h MoweT Hapyumbcn ynpaBnneMOCTb 
aBT0M06nnB. flan toto, hto6w noaaepwnBaTb ypoBenb nona nyaoea nocTOBHHbiM, nesaBHCMMO ot 
aarpyaKH aBT0M 0 6Mna. b KOHCTpyKpMM noaBecKH nacTO McnonbaytoT nneBMaTHHecKne ynpyrne 
3/ieMenTbi, noTopbie noAKaHMsaiOTC* BoaayxOM ot cnepMaabHoro KOMnpeccopa. CncTeMbi perynM- 
POBMH ypoBHH noaa Ky3oaa o6whho ycTaHaBAMBaioTCfl Ha aoporne h 6onbWMe Moaean ann MCKaio- 
neHHB B03M0WH0CTM npoceaaHMB 3arpyweHHoro aBT0M06Mna. 
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Puc. 4.47 3aaHRn nHeBMaTMHecKan noABecwa aBTOMo6n/in New Range Rover, a bma 

caaAM; 6 — bma cnepeAM; 1 — Kpen/iennH noflpaMHMKa; 2 — npaBbm nHeBM 06 an/i 0 H; 3 — npa- 
Bbiti hmwhmm abomhom pbinar. 4 - cra6M/iM3aTop nonepeHHOM vctomhuboctm; 5 - neewM nneBMO- 
6aanoH- 6 - nee** hm>hhmm abomhom pbisar; 7 - 33Ahmm coeAM h mt© ji b h w m KAanan; 8 - npasas 
33AHBB ciynMoa; 9 - npaBuM aMopiMaaiop: 10 - npasbiM sepxHMM abomhom pHsar; 11 - mbuh 
aMopTMaarop; 12 - KOMnpeccop; 13 - neea* saw ** CTynnua: 14 - ne bwm pbinar; 15 - nesbiv. 
BepxHMM abomhom pusar; 16 - neBbiM 33ahmm abthmk BwcoTbi; 17 - 33ahmm noApaMHMK. 18 npa- 
BblM 33AHMM ABTH^X BbICOTbi; 19 — npasbiM pbinar 
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Phc. 4.48. 3aaHsw nofleecKa aBT 0 M 06 M/in Audi Allroad. B KasecTBe ynpyrnx 3/ieMeHTOB 
Mcno/ib3y(OTCfl nHeBMaTMHecKHe 3/ieMeHTbi pyKaBnoro Tuna 


CMCTeMbl BbipaBHHBaHHB Ky30Ba npMMBHBK3T AByX BUflOB. OHH MOryT CpaSaTblBaTb CpaBHM- 
TenbHo Mefl/ieHHo. ocoSeHHo aah pery/inpoBKn CTaTunecKoro nonoweHHB b 3aBncnMocTM ot Ha- 
rpy3KM, hbm flociaTOHHo 6bicTpo dj ib pearnpoBaHMB Ha nepexoflHbie npoueccbi bo BpeMR ABHwe- 
hhr. npocTeiiujHe. MeA/ieHHo pa6oTaiomMe chctcmu, ynpaB/inioTCfl BOflMTe/ieM m cwaTbin B03Ayx 
b hmx nocTynaeT ot 3/ieKTponpMBOflHoro KOMnpeccopa nepe3 K/ianan, c noMouibto Koroporo mow- 
ho noAKanaTb cwcreMy m/im cGpocHTb b Hen Aae/ienne. Bo/iee floporne h cnowHbie ycrpoiiCTBa pa- 
6 ° Tai0T nO/IHOCTblO aBTOMaTMHeCKM, H npn 3TOM MCnO/lb3yiOTCB AaTHMKH BbICOTbl Ky30Ba. yCTpOH- 
ciBa Ann peryonpoBKH Bbicoibi h hctomhhk 3HeprnH a^h npoBeAeHHfl pery/inpoBKM. 

AaTOMo6HBb New Range Rover HMeeT nepeAHioio m 3aAHioio rmeBMaTHHeCKMe noABecKH 
(pwc, 4.47), CHa6waiomnecfl cwaTbiM B03Ayx0M ot HeSo/ibtuoro KOMnpeccopa c 3/ieKTponpnBO- 
AOM, KawAoe no/ieco o6opyAOBaHO AaTHHKOM BbicoTbi HaA ypoBHeM Aoporn, Pa6oTOH noABecKH 
ynpaBnaeT cnei4na/tbHbin MHKponpoueccop c noMouibio CHCTeMbi toianaHOB. 

Ta«aR KOHCTpyKHHB noABecKH He ra/ibKO o6ecneHHsaeT hoctobhctbo ypoBHB Ky30Ba He3aBM- 
CHMO OT 3arpy3KH aBT 0 M 06 n/lR, HO H aBTOMaTMHeCKH H3MeHBeT AOpOWHblii npOCBeT B 3aBHCHMOCTM 
ot ckopoctm ABHweHHB aBTOMo6nriR. MHKponpoqeccop TaKwe ynpaBnBeT AaB/ienneM B03Ayxa 
b oTAe/ibHbix nneBMaTHHecKHX 3/ieMeHTax noABecKH. y/iynwafl noBegeHne aBTOMoSmifl Ha pa3- 
/iHHHbix Aoporax. 

B HacTOBmee BpeMB nHeBMaTMHecKne noABecKH c m-nerpnpoBaHHbiM perynupoeaHMeM ycTa- 
HaB/iHsaioTCB Ha HeKOTopbix 3 btomo6m/irx Mercedes, Audi (pnc_ 4.48) h aP- 

AKTMBHblE flOflBECKM 

rioAAepwaHMe nocTORHCTBa ypoBHB Ky30Ba o6ecnesHBaioT He To/ibKo nHeBMaTHMecKMe, ho h tha- 
ponHeBMaTHHecKMe noABecKH. B TeneHne mhothx neT <|>MpMa Citroen o6opyAoaa/ta cbom aeTOMO- 
6nnH THAPonHesMaTHMecKOH noABecKoii w* o6ecneHeHHR nocTORHHoro ypoBHB nona KyaoBa m H3- 
MeneHMH AopowHoro npocBera no we/iaHwo BOAHTe/m. Cewsac MHorne rfnpMw aanuMaiOTCR 
pa3pa60TK0M aKTUBHOH noABecKH. B HAeane aKTMBHafl noAsecKa o6ecneHHBaeT c oahoh cto- 
ponbi B03M0WH0CTb nepeMemeHMR KO/iec no TpaeKTopuBM, KonupyioiunM AopowHbie HepoBHO- 
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Puc. 4.49. TMAponHeBMaTHHecKn noasecKa Hydroactive aBTOMo6n/m Citroen C5 Momer M3- 
MeHflTb CTeneHb weCTKOCTM M K03<J)<t>MUMeHT AeMn4>HpOBaHMB B COOTBeTCTBHM C ycnOBMBMM 
ABHweHHn: 1 — nHTerpMpoBaHHbm y3e/i tmapotpohmk; 2 — ctomkm nepeAHen noABecKn; 3 — ne- 
peflHnii pery/isrrop wecTKOCTu; 4 — nepeAHMH 3/ieKTpoHHbifi asthhk nonoweHMn; 5 — 3aAHne rua- 
ponneBMaTHHecKMe unnnHAPw; 6 — aannm perynmop wecTKOcro: 7 — 3aAHnii aneKTpoHHbiii 
AaTHBK nonoweHHfl; 8 — 6noKynpaBneHMa; 9 — abthhk nonoweHHH pyneBoro Koneca; 10 — pe- 
3epByap anw wmakoctm rMApocucteMbi; 11 — ne&anw «ra3a> m T0pM03a 


ctm, a c APyrofi — coxpanfleT ypoBeHb nona Ky30Ba. ripo6/ieMa coctoht b tom. hto a^b pa6oTbi Ta- 
kom noABecKM Heo6xoAnMO 3apaHee oueHUBaTb HanMnne m Be/iMHMHy HepoBHOCTen nepeA 3 bto- 
Mo6n/ieM, noTOMy hto akd 6an MexaHnnecKafi CMCTeMa xapaKTepn3yeTCfl 3ana3AbiBaHneM cBoero 
cpafiaTbiBaHna. CymecTByioiAne na ceroAHnwHHM A eHt > SKcnepuMeHTanbHbie cucrreMbi ofiecnenM- 
BaioT nocTOAHHyio opeHKy Harpy3Kn, npuxoAaiAePicn Ha wawAoe noneco, m npn ee yBemineHHH 
(HanpHMep. kotab noneco Hae3waeT Ha npensTCTBMe) THApaB/iHsecKHM ljh/imhap npnnoAHMMaeT 
Koneco. a npH yMeHbiiieHHM Harpy3KH onycnaeT. rnApaB/iHMecKne CMCTeMbi. ncnonb3yeMbie 
b t3khx noABecwax. TpeSyioT 6onbuiOM moiahoctm npHBOAa (oko/io 10 kBt) h He Moryr 6bm> peHO- 
MeHAOBanbi A^a wwpoKoro npMMeHeHMB, no KpaMHeii Mepe b nacTomAee BpeMS KpoMe toto. 
npeun3MOHHbie rMApaB/iHHecKHe y3/ibi ctobt aopoto. a npvi BbixoAe mx h3 ctpoh noABecKa no/iHO- 
CTbio TepseT pa6oracnoco6HOCTb. 

®npMa Citroen npH co3AaHnn CHCTeMbi Hydractive now/ia no APyroMy nym, BHecn n3MeHeHns 
b cboio TMAPonHeBMaTHHecKyio noABecny (puc. 4.49). 

noABecKa 6bina Aono/iHeHa AByMn rnAponHeBMaTnsecKHMM ynpyrHMM aneMeHTaMw, bk/iio- 
neHHbiMH b KOHTypbi ynpaB/ieHHSi nepeAHevi h 3aAHeii noABecoK. CMCTeMoii KnanaHOB. ynpas/iHe- 
MblX MHHponpOLieCCOpOM, KOTOpbIM MOWeT H3MeHHTb KaK WeCTKOCTb ynpymx 3/ieMeHTOB. T3K M aMOp- 
TM3npyiomne CBOHCTBa (nyreM M3MeHeHMS npoxoAHbix ceneHMPi wianaHOB). 

4>npMa Citroen pa3pa6oTa/ia t atone CHCTeMy Activa. b hotopom ncno/ib3ytoTCn ABa ruApaBflu- 
necKHx uMmiHApa, pacnonoweHHbix no AnaroHa/iM b npoTHBononowHbix -ymax* aBioModHnn Me- 
MAy nyaoBOM n noAsecKoii. CwcTeMa Bbiconoro AaeneHMB orpaHMHHBaeT npeH Kyaoea ao 0.5°, hto 
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Puc. 4.50. AKTHBHan noABecKa a B TOMo6nnn Mercedes 




Ann BOflMTe/iH BooOme HeoipyTHMo. 3anac b 0.5° flocTaToneH ana npeflOTepameHna pbiCKaHrm 
aBT 0 M 06 wnn. o6ecnesnBa«, npaxTusecKM BepTMKa/ibHoe nonoweHne Ky30Ba. Koraa a B TOM 06 Mab 
flBMweTcn Ha nosopoTe. 3 to rapaHTMpyei BepTMKaabHoe no/ioweHne noaec m xopoujyio ycToPi- 

HMBOCTb. 

B 1999 r. KOMnaHHH Mercedes co3,qaaa cucieMy ABC (Active Body Control — aKTMBHbifi koht- 
po/ib nonoweHMS Ky30Ba). OcHOBHbiMM 3/ieMeHTaMM noABecnn (puc. 4.50) b 3 toh cucTeMe fl B an- 
iotcb cneuna/ibHbie aMopTH3aTopHbie ctomkm. b kotopwx npywriHa HaxoflHTcn b un/inHApe, m Ha 
npywMHy woweT B03fleHCTB0Baib nopaieHb. nepeviemaeMbm flaeneHMeM whakoctm ot rnapaB/in- 
secHoro Hacoca m flByx rnapoaKKyMyaflTopoB. 

rnflpaB/iHHecKafl cHdeMa pa6oiaeT napaaaeabHO c npywwHoii m oSbiHHbiM aMopTH3aTopoM. 
noaTOMy n P n Bbixoae n 3 crpon sroPi cncieMbi coxpaHnercfl B03M0WH0CTb ABHweHna a 8 T 0 M 06 naa. 
CHCTewa ABC He ycrpanseT noaHocTbio Koae6aHWH KyaoBa, ho orpaHHHMBaeT mx sacTOiy. norpe6- 
neHHe AononHHienbHOH 3 Heprnn orpaHHHe H o fl o 3 kBt. VnpaB/ieHHe noABecKon ocymecTB/iaeTC* 
c noMombio aeyx MUKponpopeccopos. nonyHaiomux cuma/ibi ot 13 abthukob. Tana* noABecna 
nosBoaseT omasaTbca ot cTa6n/iM 3 aTopo B nonepenHo* ycToviHHBoc™, a M 3 MeHeHne wecTKocm 
ynpyrHx 3/ieMeHToe fl aeT B03M0>KH0CTb 3HaHMTe/ibH0 orpaHMHMsaTb KpeH nyaoBa, hto ho/iowh- 
teabHO eanaeT Ha ycTOMHHBOCTb m ynpasaaeiviocTb a B TOMo6naa. 


OCQ5EHHOCTH riOflBECOK rPY30BblX ABT0M06M/1EM 


B KOHCTpyHUHH eoabLiJMHCTBa rpyaosbix aBTOModHaen. npnpenoB m asToSycoB npMMeHflroTCfl 
aaBHCHMbie noABecKM Ha npoAonbHbix noay 3 aannrHHecKnx /imctobux peccopax (puc. 4.51). B rpy- 
30Bb,x a B T 0 M 06 HaHx M asiodycax narpysKa na 3 3 ahmh moct Mower Menatbca b anawMTenbHb.x 
npeAeaax b aaBHCMMOc™ or Maccbi nepeBoanMoro rpyaa m KO/innecTBa naccawnpoe. noaroMy 
peccopnafl no flB ecKa saanero Mocra, hommmo ochobhoh peccopsi coaep^t aonoaHHTeabHyw - 
noAPeccopHHK. OcnoBHa* peccopa cpeaneP. nacTbK, K P en MTC « c noMoa^bro cnenBa/ibNb.* 
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Pmc. 4.51. 3aflHs?a peccopHan noaeecKa rpy30Boro aBTOMo6M/ia: 1 — yuiKO peccopbi: 
2 — pe3MH0Ba« BTy/iKa; 3 — KpoHurreHH; 4 — BTyrwa; 5 — 6onr, 6 — waii6a; 7 — naney; 
8 — pe3MHOBbie BTy/iKM; 9 — waM6a npywMHHan; 10 — raftKa; 11 — KpoHWTeiiH; 12 — BTy/iKa 
pe3MH0Bas; 13 — BTy/wa; 14 — n/iacTMHa cepbrn; 15 — 6oat; 16 — xoMyn 17 — KopeHHOii amct; 
18 — /lwcTbi peccopbi; 19 — pononHUTe/ibHaa peccopa; 20 — CTpeMAHKa; 21 — naxnaana\ 
22 — 3aflHM* moct: 23 — aMopTH3aiop; 24 — pe3MH08aa noaywKa; 25 — jioHwepoH paMbi 

xoMyTOB — cTpeMflHOK — k 6 anne MocTa. Kohliw peccopbi KpensTcn k paMe aBT0M06MAH no- 
cpeacTBOM cneunanbHbix KpoHWTeMHOB. nocKonbKy anMHa peccopbi npn ee nporn6e M3MeHHeTca, 
OflMH M3 KOHUOB peCCOpbl flOHmeH MMeTb B03M0>KH0CTb npOflOObHOrO nepeMemeHMB OTHOCMTe/lbHO 
paMbi. C 3 tom ue/ibio npMMeHRioT cneuMa/ibHbie KpoHujTeMHbi c KaMaiomeMca cepbroM, CKonb3nmMe 
m anacTMMHbie onopbi. 

FloflpeccopHMK MivteeT MeHbiuee hmc/io jimctob, neo/i ocHOBHan peccopa. B cpeaHePi sacTM oh Taw- 
*te KpenMTCfl k Sa/me Mocia, o6hhho CBepxy ochobhom peccopbi, a ero KOHUbi He Kpenaicn k paine 
Ha paMe. HanpoTMB nnocKMX kohuob noApeccopHMKa, ycT3H3BJiMB3ioT ynopHbie KpoHujTeMHbi. Kor- 
aa aBT0M06M^b He HarpyweH. pa60TaeT ra/ibKO ochobh3B peccopa. flpn onpeaeneHHOM Harpy3we 
ocHOBHas peccopa nporn6aeTCii Tan, hto koh^i noapeccopHMKa ynnpaioTcn b KpoHujTeMHbi. m pec¬ 
copbi HanMHaioT pa6oTaTb coBMecTHO. npM 3tom cyMMapHaw MecTKOCTb noaaecKM yBe/iMHMBaeTCH. 

B noasecKe coBpeMeHHbix rpy30Bbix aBTOMo6M/ieM. npMuenoe. nonynpMuenoB m asTo6ycoB 
sacra npMMeHBeTCB nHeBMaTMsecKaa noasecKa. DHeBMonoasecKa zierse peccopHOM. o6ecneHM- 
eaeT 6o/iee BbicoKyio n/iaBHOCTb xoaa m aaeT B03M0WH0CTb perynMpoBaTb paccTOBHMe ot rpy30- 
bom nnaT(J)opMbi mom nona Ky30Ba ao noBepxHOCTM aoporn. 3to ocoeenno BawHO ana rpy30Bbix 
aBT0M06M/ieM. rae neo6xoaMMO 06/ierHMTb npouecc norpy3KM-pa3rpy3KM aBTOMOOM/ifl y nanay- 
cob. cicnaacKMX noMemeHMM m t. n. HeKorapbie aBTOMo6M/iM MMeiOT cneuManbHbie ny/ibTbi ynpaa- 
neHMn ana pery/iMpOBKM BbicoTbi rpy30B0M nnaT(t>opMbi npn Haxo>ttaeHMM BoaMTe/m Bne aBTOMO- 
6m/is riHeBMaTMHecKafi noaBecKa aBTo6ycos (pmc, 4,52) 06ecneHMBaeT fioctosihctbo ypoBHH 
nona BHe 3aBMCMMOCTM oi KO/iMHecTBa naccawnpOB. hto yBe/iMHMBaeT kom0opt m 6e30naCH0CTb 
npM mx nocaaxe m BbicaaKe, KoHCTpyKUMB nHesMaTMMecKMx noaeecoK HeKOTopbix aBTo6yco8 aae t 
B 03M0>KHocTb aonojiHMTenbHO noHMwaib ypoBeHb no/ia Ha octaHOBKax. 
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PMC. 4.52. riHe8MaTHHecKafl noAsecxa Pmc. 4.53. Ba/iaHCMpHan noABecua 

aBTo6yca 

Ec/ih coceflMne MocTbi MHoroocnoro rpy3oaoro aBTOMo6n/ifl, npuuena m/im no/iynpupena pac- 
nojioweHbi 6/1M3KO flpyr ot apyra, MoweT npuMeHBTbcn SanaHCupHan nopaecKa (puc. 4.53). flpn 
TaKMx nofleecKax moctw wasaiOTCH Ha coeflHHeHHbix c hhmm m c peccopaMH 6a/iaHCnpHbix pbina- 
rax. flpn 3 tom peccopbi BOcnpMHMMaioT TonbKO cuny TamecTH aBTOMo6n/ifi, a TBroBaB m topmo 3- 
Han cn^bi, a Taione peaKTMBHbifi h topmo3hom MOMeHTbi nepeAatoTca TO/iKaioimiMM h peaKTHBHbi- 
MM wTaHraMM. CoceAHwe moctw onnpaioTCfl Ha kohuw o6iahx peccop, a peccopbi cpe^He* HacTbio 
Kpenmcn k CTynHpaM, KOTopwe Moryr nosopaMHBaTbca OTHOCMTe/ibHO ocm 6a/iaHcnpa 3a«pen- 
zieHHOH Ha paMe. 


§28 


MOCTbl 


MocTbi aBTOMo6n/ifl cnywaT a/ib noanepwaHHB paMbi h Ky30Ba m nepeAanM ot hmx Ha no/ieca sep- 
THKaJibHoii narpy3Kn. a Taiowe nepeASHM ot no/iec Ha paMy (Ky30B) TonKaiomnx. 
T0pM03HblX H SOKOBbIX yCM/lMM. 

Ha phc. 4.54 npHBeAeHa KnaccHtJwKauMn moctob. 

B 33BMCHM0CTM ot Tuna ycTaHaB/iHBaeMbix no/iec MocTbi noAPB3Ae/iBioTCB Ha BeAyiyue. ynpa- 
BnneMbie, KOM6nHnposaHHbie (BeAymne h ynpaeyiaeMbie OAHOBpeMeHHo) m noAAep>«HBaiomne. 

BenyinMM moct (pnc. 4.55) npeAHa3HaneH a^b nepeAann na paMy (Ky30B) To/waioiAMX ycn/inti 
OT BeAyiAMX Ko/iec. a npw TOpMOMeHMH — T0pM03HblX yCM/IHM. 



Phc. 4.54. K/iaccH<t>MKauMn moctob asTOMo6MJisi 
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Phc. 4.55. BeAyu^HM nepeflHHH moct aBTOMo6nnn 4x4 


BeflymMM moct npn 3aBMCMMOM noflBecKe npeflCTaB/ineT co6oh wecTKyio nycraTe/iyio 6a/iKy. na 
KOHLtax KoropoM Ha nofliuHriHHKax ycTaHOB/ienbi cTynmibi Beflyinnx KOJiec, a BHyrpM pa3MeifleHbi 
rnaBHaa nepeflana, AH<t)i})epeHUMa/i m nonyocn. 

BeflymMM moct npn He33BMCMM0M noflBecKe BbinonHneTcn paapeaHbiM, npn 3 tom KapTep 
rnaBHOfi nepeflann 3aKpen/ineTCfl Ha paMe. a no/iyocM Bbino/iHRioTCH KasaiomMMMCB. 

Ba/iKH Hepa3pe3Hbix moctob (3aBMCMMaa noABecwa) BbinoriHwioTCfl pa3beMHbiMM m nepa3beM- 
HbiMH, a no cnoco6y n3TOTOBfieHHs — iuT3MnoBaHHbiMM hah amtwmm. Pa3beMHan Ganna MMeer no 
nepenHbiM pa3beM no KapTepy rnaBHOM nepeflasn h coctoht m 3 flsyx sacreM, coeflMHeHHbix 6o/iTaMn. 

KapTep pa3beMHoro Beflymero Mocra o6whho ot/imb3iot H3 kobkoto nyryna. KapTep coctoht n3flByx 
coeflMHeHHbix Mewfly co6om sacreM, MMeiomnx pa3beM b npoflo/ibHon BepTMHa/ibHOM nnocKOCTM. 06e 
nacTH HapTepa MMeioT ropnoBMHbi. b kotopwx 3anpeccoBaHbi h 33KpenneHbi CTa/ibHbie TpyPsaTwe ho- 
wyxn no/iyocevi. K hum npnBapeHbi onopHbie nnomaflKM ynpymx 3/ieMeHTOB m 4>/iaHtibi fl/in Kpen/ieHnn 
onopHbix flHCKOB KO/iecHbix ropM03Hbix MexaHH3M0B. Pa3beMHbie BeflymMe Mocrrbi npMMeHsioTCfl na 
nerKOBbix aBT0M06M/inx. a Tawne na rpy30Bbix aBTOMo6M/iax Ma/ion h cpeflHeii rpy3onoflbeMHOCTM. 

KapTep Hepa3beMHoro unaMnoBosHO-CBapHoro eeflymero MOCTa (Tuna 6aHfl>KO) Bbino/iHflei- 
ch b BMfle uenbHon Sa/WM c pa3BMToii peHTpanbHOM sacrbio b (J>opMe Ko/ibpa. Banna HMeeT Tpy6- 
saroe ceseHMe m coctoht m3 flByx LUTaMnoBaHHbix cranbHbix no/ioBHH. cBapenHbix b npoflO/ibHOM 
nnocKOCTM. CpeflHBB sacTb 6annn MOCTa npeflHa3HaseHa flna ycraHOBKH napTepa r/iasHOM nepe- 
flasH h flM<J><t>epeHUMana. K 6anKe MOCTa npnBapeHbi onopHbie sawKM npywHH noflsecKM, (JwiaHUbi 
AAR KpenneHHB onopHbix ahckob TopM03Hbix MexaHH3MOB h KpoHuneHHbi KpenneHHB AeTa/ien 
noflBecKH. Hepa3beMHbie wTaMnoBOHHO-cBapHbie BeflymMe moctw no/iysM/in pacnpocTpaHenne 
Ha nerKOBbix aBTOMo6M/iflx m rpy30Bwx aBTOMo6M/iax Manon m cpeflHen rpy3onoAbeMHOCTM. 3th 
MOCTbl npH Heo6XOAMMOH npOHHOCTH M WeCTKOCTH no CpaBHeHMIO C Hepa3beMHblMH MOCTaMM 
HMeiOT MeHbuiMe Maccy h CTOMMOCTb M3roTOBneHHfl. a ratone ohh yflofiHee npn peMOHTe h pery/iM- 
poBKe rnaBHOH nepeflaHH. 
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Pwc. 4.56. Hepa3feeMHbiii moot rpyaoBoro asTOMo6H/in 


Hepa3teMHbiii /imtoh BeaymuM moct (pnc.4.56) M3roTaBnnBa(OT M3 kobkoto nyryHa m/im ct3jim. 

6anKa MOCTa mmbbt npnMoyronbHoe ceneHne. B no/iyoceswe pywaBa aanpeccoBbiBaiOTCH rpy- 
6w M3 nempoBaHHOM cTa/iM. wa KOHpax KOTopbix ydaHaB/iHBaioT CTynmibt no/iec. <t>/iaHUbi npefl- 
Ha3HaseHbi ana KpenneHun onopHbix ahckob TopM03Hbix MexaHii3MOB. Hepa3-beMHbie nuTbie Be- 
flyiyne moctw nonysn/iM npuMeHeHne na rpy30Bbix aBTOMo6n/isx 6o/ibwoM rpy3onoai>eMHOCTM. 
TaKHe moctw o6naaaioT Bbicowon mecTKOCTbio h npoHHOCTbio. ho MMeiOT 6onbiuyio Maccy h ra6a- 
pHTbl. 



Phc. 4.57. ynpaBmteMbiM moct 
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Hepa3beMHbie senyiUMe MOCTbi 6oaee yao6Hbi b o6cflywnBaHMM. HeM paybeMHbie, 
r. k. flan yocTyna k masHoPi nepeflane m fln4>ct)epeHUBa/iy He Tpe6yeTca CHHMaTb moct c as- 
roMo6Mnn. 

ynpasnqeMbiM (o6biMHO nepeflHMii) moct (pnc. 4.57) npeflCTaB/iseT co6ovi Gantry. b kotopom 
H a mapHHpax ycTaHOB/ienbi noeopoTHbie pan^bi h coeflMHMTenbHbie aaeMeHTbi. Ochobom ynpae 
/lneMoro MOCTa MoweT cnywHTb mecTKaa nuaMnoBaHHasi Ganna nan noflpaMHMK. 

KoM6nHnpoBaHHbiM moct (pHC. 4.58) BbinonHaeT (|>yHKUMM Beaymero m ynpaBaneMoro 
moctob, npuMenaeTCH, kbk npasMno. b KanecTBe nepeflHwx moctob nepeflHenpMBOAHbixnerxo- 
Bbix aBT 0 M 06 nneH Ha nonHonpuBOflHbix aBTOMo6nnfix nan, pewe, b Kasecise npOMemyrotHbix 
h 33flHHX moctob. K noayoceBOMy Kowyxy KOM6nHnpoBaHHoro MocTa npMKpen/inioT wapoByto 
onopy, Ha Koropoti HMeiOTcn uiKBopHeBbie na/ibqbi. Ha nocneflHHx ycTaHaBnuBatoT noaopoTHbie 
KynaKH (pan^bi). BHyTpn wapoBbix onop m noBopoTHbix KyaatroB HaxoflHTcn KapaaHHbiii wapHMp 
(paBHbix yrnoBbix cKopocTen), nepe3 KOTOpbiii ocymecTBnweTCB npnsoA Ha Beflymne h ynpae/iH- 
eMbie troaeca. 

noflAep>KMBa(oinMM moct npeflHa3HaMeH To/ibKO ana nepeflasn BepTMKaabHoii Harpy3KH 
h rapM03Hbix ycMAHpi ot paMbi (Ky30Ba) k noaecaM aBT 0 M 06 naq. Oh npeflCTaBasteT co6ofi Gantry, 
no KOHpaM troTopoir Ha noAwt'tnHMtrax ycTaHOBnenbi CTynnubi KO/iec. no/wepwHBaioiMHe moctm 
npMMeHBioT na npHpenax h rtonynpnMenax, a Tatrwe Ha nepeflHenpHBOAHbix nenroBbix aBTOMo6n- 
anx (cm. phc. 4.46). 



PmC.4.58. KOM6MHMpOBaHHblH MOCT 





r /I A B A 



PyneBoe ynpaB/ieHne (ib/ih- 
eTCfl OAHOM M3 BaWHGMlilMX 
CMCTeM ynpaB/ieHMW bbto- 
MoSMneM. Mcno/ib3yeTcn 
BOflMTe^eM nOCTOBHHO npM 
ABMWeHMM. OKa3blBaeT cy- 
mecTBeHHoe B/innHne Ha 6e3 
onacHOCTb ABMweHMfl m yroM- 
nueMOCTb BOflMTe/is. Ochob- 
Hoe Ha3HaseHMe py/ieBoro 
ynpaBneHMn — o6ecnesn- 
Baib M3MeHeHMe Hanpaa/ie- 
HMfl flBMWeHMH. 


Py/ieBoe 

ynpaB/ieHne 


§29 


HA3HAHEHME Py/lEBOrO yriPAB/lEHMH. 
CnOCOBbl nOBOPOTA ABTOMOBM/1B 


nocKO/ibuy opraH ynpaB/ieHHs — pyneBoe Ko/ieco — nocTOBHHO HaxoflMTcn b py«ax BOflMTe/in. oho 
H a coBpeMeHHbix aBTOMo6M;iflx BbinonHaeT Tatone MH$opMaL(MOHHyio <J>yHKLiMio — no ycM/iMHM. BMSpa- 
umhm Ha pyneBOM Konece nponcxoflHT nepeflana Bo/jMTe/iio MH^opMapnH o coctobhmm flopowHoro no- 
KpblTMB, HarpyweHHOCTM HOHTaKTa KO/ieC c floporoM. 

PyneBoe ynpaB/ieHne aBTOMo6M/iH aoamho o6ecneHMBaTb oiuymaeMyio BOAMTeneM CBH3b 
Mewfly ymoM noBopoia py/ieBoro Koneca m HanpaB/ieHMeM ABMweHMB aBTOMo6M/w, o6naaaTb 
BbicoKoM HaflewHOCTbio. ycM/iMfl. Heo6xoflMMbie arm ynpaB/ieHMB, He ao/hkhw npuBOAMTb k noBbi- 
LuenHOM yTOM/meMocTM BOAMTena m b rowe bpgmh aoawhw MHc()opMMpoBaTb ero o coctohhmm hoh- 
raKTa ynpaB/ineMbix no/iec c AoporoA (o6ecneHMBaTb -nyBCTBo AoporM-). Ot pyneBoro ynpaB/ieHMa 
33BMCMT MHHHMa/ibHbiM paAMyc noBopoia aBTOMo6M/in Ha orpaHMHeHHbix n/ioiAaAflx, KoHCTpy«- 
l(mh py/iesoro ynpaBneHMH He aonwHa nepeflaBaTb yAapHbie Harpy3KM ot HepoBHOCTeii AOporn Ha 
pyKM BOAMTenn. 

Bee nepeHMC/ieHHbie Bbiwe Tpe6oBaHM« yHMTbisaioTcn npn npoeKTMpoBaHMM pyneeoro ynpas- 

H3MeHMTb HanpaBneHMe ABMweHMB aBTOMo6Mna mowho AsyMB pa3AMHHbiMM cnoco6aMM: 3a 
cneT noBopoia Ko/iec m/ih 3BeHbes aBTOMo6Mnn b ropM30HTa/ibHOH nnocKOCTM (KMHeMaTMnecKMM 
cnocoB) m/im 3a cseT co3A3hmb Ha Konecax npaBoro m neBoro 6opTa pa3/iMHHbix no se/insHHe m/im 
no HanpasneHMio npoAOJibHbix cm/i (cmtiobom cnoco6) (pnc. 5.1r). 

Ann ynpas/ieHMA 6o/ibwMHCTBOM coBpeMeHHbix aBTOMo6MneM npHMeHaeica KMHeMaTMHecKMM 
cnoco6. KOTopbiM MoweT 6biTb pea/in3oeaH nyreM: 

— noBopoia ynpaBnneMOM ocm (pnc. 5.1a); 

— noBopoia ynpaenaeMbix Ko/iec (pnc. 5.16); 

— noeopOTa conneHeHHbix 3BeHbes (cwiaAbiBaHMs paMbi) (pnc. 5.1 b). 
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Pmc. 5.1. Cnoco6bi noBopoTa KO/iecHOM MaujMHbi: a — 3a cseT noBopoTa ocm; 6 — 3a cneT 
noBopota ynpaBnneMbix Konec; b — CKnaflbiBaHMeM paMbi; r — ch/iobwm cnoco6oM 


(loBopoT ynpaB/ineMOM ocm — 3to HaM6onee CTapbiM M3 M3BecTHbix cnocoGoB ynpaBneHMR. Oh 
npMMeHH/icR eme na flByxocHbix rywesbix noB03Kax. npM TaKOM cnoco6e ocb c KonecaMM noBopa- 
HMBanacb 0TH0CMTe/ibH0 ujkbophr, yciaHOBneHHoro b peHTpe noB03KM. CMCTeMa ynpaBneHMR 
nonyHanacb oneHb npocTOM. ho Tpe6oBa/ia CMnbHoro cyweHMR nepeflHeii nacTM Ky30sa arr nepe- 
KaTbiBaHMR ynpaB/iReMbix Konec. He o6ecneHMaa/ia fleMmfcMpoBaHMR yaapoe ot HepoBHOCTeii 
floporn Ha opraHbi ynpaBneHMR m npM npeflenbHbix yrnax noBopoia ocm B03HMKana onacHOCTb 
6oKOBoro onpoKMflbiBaHMR M3-3a yMeHbiiieHMR nnomaflM onopw aBroMofiM/iR. 

Aar nacTMMHoro ycTpaHeHMR yna3aHHbix HeaocTaTKOB nbna/iMCb 3aMeHMTb ynpaBRReMyio ocb 
o/iHMM Konecow, ycTaHOB/ieHHbiM no peHTpy 3 btomo6mrr (HanpMMep, asTOMo6Mnb K. Benpa 
(cm. pmc. 1.2). B nacTORiuee speMR TawaR cxeMa noBopoia ocTa/iacb Ha flByx- m TpexwonecHbix 
TpaHcnopTHbixcpeflCTBax. rioBopoTynpaBnfleMOM ocm ceroflHR npMMeHReTCR ro/ibKO Ha npMpenax. 

npMHUMn ynpaBneHMR 3a cneT noBopoia con/ieHeHHbix 3BeHbeB npMMeHReTCR b cnyMae, Korfla 
Koneca TpaHcnopTHoro cpeflCTBa MMeioT 6onbWMe pa3Mepbi m noBopoT KaiKfloro M3 hmx 3aTpya- 
HeH. HecymaR CMCTeMa TpaHcnopTHoro cpeflCTBa coctomt m3 flByx nacTeM. k KawflOM m3 hotopom 
npncoe/jMHeHa nepeflHRR m 3aflHAR ocm. 06e sacTM coeflMHeHbi Apyr c apyroM noflBMWHO c noMo- 
uibio BepTMKanbHoro ujkbophr. OTHOCMTe/ibHbiM noeopoT nacTeM (“CKnaflbiBaHMe» paMbi m/im mho* 
HecymeM cMCTeMbi) npoMcxoflMT c noMoiflbio rMflpaBRMRecKMx mmamhapob py/ieBoro ynpaBneHMR. 
K HeflocTaTKaM aaHHOM cxeMbi othocmtcr HM3Kafl TOHHOCTb ynpaBneHMR npM BbicoHMX ckopoctrx. 
TpyflHocrb paaMemeHMR Ky30B0B mam ksSmh Ha flByx noflBMWHbix nacTAX paMbi, ycnowHeHMe 
TpaHCMMCCMM. B cbr3m c 3tmm flaHHbm cnoco6 pyneBoro ynpaBneHMR Ha coBpeMeHHbix bbtomo- 
6mrrx npMMeHReTCR peflKO, ocHOBHafl ccfcepa MCnonb30B3HMR — TMXOxoflHbie TpaKTopbi, flopow 
HO-cipoMTenbHbie MauiMHbi, cnepManbHbie Be3flexoflbi m t. n. 

HaMponbiuee pacnpocTpaHeHMe b KOHCTpyKUMM aBT0M06MflR nonysMno pyneeoe ynpaBneHne c no- 
BopoTHbiMM KonecaMM. B 3tom cnynae nawfloe ynpaBnneMoe Koneco MoweT noBopaHMBatbCR b ropn- 
30HT3flbH0M nnOCKOCTM OTHOCMTenbHO C06CTBeHH0M OCM nOBOpOTa. AnR CMHXp0HM3aUMM IIOBOpOTa 
npaBoro m neeoi o Koneca oahom ocm ohm ceR3anbi inapHMpHbiM MexaHM3MOM — pyneBOM TpanepMeii. 


B 3s-aj Nf 1031 
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Pmc. 5.2. CaMoycTaHaB/iHBaiou4ancn ocb nonynpMLtena 

PyaeBas TpaneiiMfl oGecnenMBaeT noBopoT npasoro m aeBoro Koaec Ha pa3Hbie ymbi, hto no- 
3BO/i(ieT mm KaTHTbcn Ha noBopoTe no pa3HbiM paanycaM 6e3 npocKaab3biBaHMa. 

OcHOBHbie npeMMymecTBa yK33aHHOM cxeMbi noBopoia: Koneca 33hmm3iot npM noBopoiax He- 
eonbiuoti o6teM bh/tph Ky3oaa. hto no3BoaaeT yaoGHO pa3MemaTb Haa ynpasaneMbiM moctom 
apyrne arperaTbi aBTOMoGMaa (aBMraTeab. TpaHCMMCCMio m t. a.); aaa noBopoTa Koaec Tpe6yiOTCfl 
He3H3HHTenbHbie ycnaMfl, 6aM3Koe pacnoaoweHMe Koneca k ocm ero noBopoia yMeHbiaaeT yaapw. 
nepeaaiomMecfl ot aoporn na py/ieBoe ynpasaeHMe. 

AByxocHbiM aBT 0 M 06 nab HMeeT, wan npaBMao. oaHy nepeanioio ocb c ynpaBaseMbiMM KoaecaMM. 
Mnoraa aas yaynujeHMs MaHeBpenHOCTM TaKHe aBT 0 M 06 nan CHa6waiOT bcbmh ynpasnaeMbiMM 
KoaecaMH, ho np m stom ycaowHaeTca KOHCTpyKpMw pyneBoro ynpaBaeHMB m B03HHKaioT npo6ae- 
mw c ynpasaaeMOCTbio Ha bwcokmx ckopoctax. no3TOMy Ha aBTOTpaHcnopTHbix cpeacTBax c ne- 
peaHHMH m 3aaHMMM ynpaBaaeMbiMM KoaecaMM npw aBMweHMM c BbicoKMMM ckopocthmm npHHy- 
anTeabHoe ynpaBaeHMe 3aannMn KoaecaMM OTHaiOHaioT. a Koaeca cJ>MKCMpyioTCfi b HetiTpaabHOM 
noaoweHHH. 

flast coBpeweHHbix cKopocTHbix aerwoBbix aBT0M06naeii KOHCTpyKuna noaeeCKM 3aaHnx He- 
ynpaBnaeMbix «oaec m HannnMe ynpymx pe3MH0MeiaaanHecKMX wapHMpoa KpenaeHMH punaroB 
k Hecymen CMCTeMe (aaacTOKHHeMaTMKa noaBecKM) o6ecnenMBaeT npn aBMweHMM Ha nosopoTe 
He3HasHTeabHbie yrabi nosopoTa Koaec H3-3a KpeHa Ky30Ba h aevicTBHH na Koaeca Gokobux ona. 
3to aaneHne Ha3biBaeTca «aoBopoTOM" HeynpaeaneMbix Koaec m npw npaBHabHO cnpoeKTMpoeaH 
hoh noaBecne no3BonaeT yaynwMTb ynpaBaneMocTb b CKopocTHbix noBopoTax. 

OaHy ocb c ynpaBaaeMbiMM KoaecaMH Moryr MMeTb m Tpexocnbie aBT0M06nan. ho npM ycao- 
hhh. hto BTopas m TpeTbft HeynpaBaseMbie och cGaMweHbi. Ecan stm ocm pa3HeceHbi Man 3btomo- 
6vMlb MMeeT 6oaee Tpex oce*. to ana npeaoTBpaiaeHMa Gokoboto npocKaabSbiaaHMa Koaec npn- 
MeHatoT HeCKoabKO oceii c ynpaBaneMbiMM KoaecaMM (cm, pmc. 1.16). 

npM 3T0M BoaMTeab HenocpeacTBeHHO noBopanMBaeT noaeca nepBoii ocm, Hoaeca npoHMx 
OC6M CBH33Hbl C nepBOM OCbtO C nOMOLUblO MexaHMHeCKMX, TMapaBaMHGCKMX Man aaeHTpOTMapaB- 
aMHecKMx nepeaan, Koropbie ynpaBantoT mx noBopoTOM. ynpaBaaeMbie Koaeca nonynpMuenoB mo- 
ryr noBopanMBaTbCfl b 33bmcmmoctm ot yraa cwiaabiBaHMA Meway aBTOM 06 naeM-waHOM m noay- 
npMuenoM Man asyMfl nacrHMM conaeHeHHbix aBToGycos. 

B paae caynaeB aan ynpomeHMn KOHCTpynuMM pyaeBoro ynpaaaeHMH 3aaHMe noeopoTHbie 
Koneca MHoroocHbix aBTOMo6MaeM m npMuenoB aenaioTca caMoycTanaBaMBaioianMMca, t. e. Ko¬ 
aeca Ha noBopoTe caMM noBopaHMBatOTcn Ha ymw. npn KOTopbix Ha hmx He B03aeMCTBy»T 60- 
KOBbie CMaw (pmc. 5.2). 
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Chaobom cnoco6 noBopoTa aBTOMoGnAA aHanornseH cnocoGy nosopoTOB ryceMHH 
Hbix MaiDMH. ripM 3tom cnoco6e <J>yHMUMM pyAesoro ynpaBAenns BbinonHAeT cnepnaAbHaA 
rpaHCMMCCMfl. ripn BoaaeiiCTBMM BOflnren« na oprawbi ynpaBAeHnn TpancMuccmi no/jTop- 
MawMBaer KO/ieca OAHoro GopTa c noAanen TArosbix cma Ha Ko/ieca APyroro. hto BwawBaeT 
noBBneHne MOMeHra cha npaBoro h zieBoro GopTa, KOTopbiii CTpeMHrca nosepHyrb Mamnny 
OTHOCHrenbMO BepTHKa/ibHOM och. Tawafl cxeMa ynpaB/ieHHsi o6ecneMHsaeT nosopoT npaxTH- 
necKM Ha MecTe. Ho chaoboh cnoco6 ynpaBAenna Ha coBpeMeHHbix 3btomo6haax itohth 
ne npHMenneTCB, hto CBfi3aHO c HM3K0M TosHocTbio ynpaBAeHHA Ha 6oAbuiHx ckopoctax. bwco- 
KHM H3H0C0M UJHH, HeOGXOAHMOCTblO yCTaHSBAHBaTb ABHraTeAH nOBblLUeHHOH MOIAHOCTM 
H CnOWHbie TP3HCMHCCHH, 

BMecTe CTeM chaoboh criocoG ynpaBAeHHA nosopoTOM Bee me npuMenneTCB b coBpeMeHHbix 
aBTOMOOMnnx. ho ne b KanecrBe ocHOBHoro. a kbk ocHOBa <J>yHKUHOHHpoBaHHa sAeicrpoH hoh ch- 
cTeMbi CTaGHAH3apHH TpaeKTopHH ESP (cm. §31). 


§30 

OBLUEE YCTPOMCTBO PY/lEBOrO ynPAB/lEHMB 


Pyneeoe ynpaBAenne (pnc. 5.3) coBpeMeHHbix aBTOMo6MAeH c noaopoTHbiMH wonecaMM BKAiona- 
eT b ceGfi cneAyiomne aneMeHTbi: 

— pyneeoe no/ieco c pyneBbiM bsaom (py/ieBow koaohkoh); 

— pyneBOH MexaHH3M; 

— py/ieBOH npMBOA (Momer coAepwaTb ycn/inrenb h (hah) aMopTH3arapbi). 

PyneBoe Koneco h 3 xoahtcs b «a6HHe boahtbaa h pacnoAomeHO noA tskhm yrAOM k BepTHKa- 
ah, KOTopbiH o6ecneHHBaeT nanGoAee vaoShwh oxbbt ero o6oAa pynaMH BOflMTeAB. HeM GoAbwe 
AnaMeTp pyAesoro KOAeca, TeM npn npoHHX paBHbix ycAOBnax MeHbuie ycHAHA Ha o6oAe pyAeBO- 
ro KOAeca. ho npn 3 tom yMeHbwaeTCH B03MomHOCTb 6bicTporo noeopoTa pyAA npn BbinoAHeHHH 
peaHHx MaHeBpoB. flnaMeTp pyAeBoro KOAeca coBpeMeHHbix AerKOBbix aBT 0 M 06 HAen AemnT 
b npeAeAax 380-425 mm, TAmeAbix rpy30Bbix h aBTo6ycoB — 440-550 mm, HanMenbiiiHe Ana- 
MeTpbi HMeioT pyneBwe KOAeca cnopTHBHbix 3 btomo 6 ha 6 h. 

PyaeBOM MexaHH3M n peAd a b a a eT co 6 oh MexaHHnecKHH peAyKTop. ero ocnoBHaA 3a- 
Aana — yBeAHHeHne npnAomeHHoro k pyAeBOMy KOAecy ycHAHA boahtsaa, HeoGxoAHMoro 
Aaa noBopoTa ynpaBAAeMbix KOAec. PyAeBbieynpaBAennA 6e3 pyAeBbix MexaHH3MOB, KorAa 
BOAHTeAb HenocpeACTBeHHO noBopaHHBaeT ynpaBAAeMoe KOAeco. coxpaHHAHCb AHUJb 
Ha oneHb AerKHx TpaHcnopTHbix cpeACTBax, HanpnMep Ha MOTopHKAax. PyAeBoii MexaHH3M 
HMeei AOCTaTOMHO GoAbwoe nepeA3TOHHoe hhcao. no3TOMy aaa nosopoia ynpaBAAeMbix 
KOAec Ha MaKCHMaAbHbiH yroA 30-45 ° hbo 6 xoahmo cAeAaTb HecKOAbKO oGopotob pyAeso- 
ro KOAeca. 

PyAeBOH BaA coeAHHAeT pyAeBoe KOAeco c pyAeBbiM MexaHH3M0M h nacTO BbinoAHAeTCA uiap- 
HHpHbiM. hto no3BOAAei GoAee papnoHaAbHO KOMnoHoaaTb 3AeMeHTbi pyAesoro ynpaBAennA 
a aab rpy30Bbix aBTOMo6HAeH npnMeHATb oTHHAbiBaiomytocA KaGHHy (pnc. 5.4). 

KpoMe Toro. uiapHHpHbiH pyAeBOH bsa noBbiujaeTTpaBMo 6 e 3 onacHOCTb pyAesoro KOAeca npn 
aBapHAx, yMenbuiaA nepeMemenne pyAeBoro KOAeca BHyrpb caAOHa h BO 3 MomH 0 CTb rpaBMnpo- 
B 3 HHA rpyflHOii KAeTKH BOAHTeAA. 

C 3 toh me ueAbio 8 pyAeBOii bsa HHorAa BCTpanBaiOT cMnnaeMbie 3AeMeHTbi (pnc. 5.5). a py- 
neeoe xoneco noKpbiBaioT oTHOCHTeAbHO matkhm MaiepnaAOM, He AaiomeM npn pa3pyuieHHH oct- 
pbix OCKOAKOB. 


8 - 
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Puc. 5.3 PyneBoe ynpaeneHae c raApoycanaTeneM: 1 — pyneBaa cowaa; 2 — npoAonbaaa py- 
neaan Tsra; 3 — pyneBoii MexaHH3M; 4 — BcacbiBaiomaa omanr; 5 — c/imbhom uj/iaHr; 6 — 6a- 
hok, 7 — ripaBaa 6oKOBaa pyneBaa Tara; 8 — npaBbia MaaTHHKOBbia pbisar; 9 — nonepeHHaa 
pyneBaa Tara; 10 — bxoahoh Ban pyneBoro raexaHH3Ma: 11 — HawHaa KapAaaHbia LuapHup; 
12 KapflaHHbiPi Ban; 13 — Bepxaaa KapAaHHbia inapHup; 14 — Ban pyneBoa KonoHKa; 15 — py- 
neBoe Koneco; 16 neBbia raaaTHaKOBbia pbisar; 17. 21 — HaKOHeHHUKM neBoii 6okoboh Tarn; 
18 xoMyr perynapoeoHHoa Tpy6Kn; 19 — neBbia pbwar pyneBoa Tpaneuaa; 20 — aexon map- 
Hapa, 22 wapHap; 23 — narHeTaienbHbia innaHr; 24 — Hacoc raApoycanarena 

Pyneaoa npasofl npeacTasnaer co6oa cacTeray Tar a uiapHapoB. CBB3biBatoiAax pyneaoa Me- 
xaHM3M cynpaBnaeMbiMa KonecaMa. flocKonbKy pyneeoa MexaHa3M 3anpenneH Ha Hecyiuea cac- 
TeMe aBTOMobana, a ynpasnaeMbie Koneca npa ABawenaa nepeMemaKrrca Ha noABecKe Bsepx 
a bhh3 OTHOcaienbHO Hecymea cacieMbi. pyneBoa npaBOA o6a3aa o6ecnesaTb Heo6xoAaMbia 
yron noBopoTa Konec H63aBacaMo ot BepTHKanbHbix nepeiaemeHaa noAsecKa (cornacoBanHOCTb 
HaHeMaTaKa pyneBoro npasoAa a noABecKa). B CBB3a c 3thm KOHCTpyKLiaa pyneBoro npaBOAa 
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Puc. 5.5. PyneBOM Ban co cMMHaeMWMH ripn 
yflape aneMeHTaiyin: 1 — Ban flo yaapa; 2 — Ban 


Pmc. 5.4. UJapHHpHbtft pyneBOM ea/i rpy3o- b npopecce cmutma; 3 — nonHOCTbio .cnotneHHbiH- 

aoro aBTOMo6nnn Ban; 4 — MaKCMManbHbiM xon pyneaoro aana 

a HMeHHO KonMMecTBO h pacnonoweHMe pyneBbixmr m wapHupoB. 33 bmcwt OTTuna npuMeHaeMon 
noflBecKM aBTOMoGunn. HanGonee cnowHbiM pyneeoii npuBOfl MMetoT aBT 0 M 06 nnM c HecKO/ibKM- 
mm ynpasnseMbiMM MOCTaMM. 

Ann aononHMTenbHoro yMeHbineHMfi ycnnnfi, HeoGxoflMMwx ana nosopoTa pyneaoro Koneca. 
b pyneBOM npneoae npuMeHatoT ycMnmenn pyneBoro ynpaBneHvm. Hctohhhkom SHeprun ana pa- 
6oTbi ycunuTenn aanaeTca, Ka« npaBuno, aBuraTe/ib aBT 0 M 06 nna. nepBOHananbHO ycHnmenw 
npuMenanucb /lMUJb Ha Tflwenwx rpy30Bbix aBT 0 M 06 nnax h asTo6ycax. b Hacrroatuee BpeMa hc- 
nonb3yioTCB a Ha nerKOBbix. 

Ana CMBrseHnn pbiBKOB m yaapoB. Koropbie nepeaaiOTca Ha pynesoe Koneco npn aBHweMHM 
no HepoBHOH aopore, b pyneBOM npnsoa anoraa scrpaMBaioT racamae aneMeHTbi — smoptm 
aaTopbi pyneBoro ynpaaneHnn. KoHCTpyKLina yKa3aHHbix aMopTn3aTopoB npaHUMnaanbHO we ot- 
nHnaeTCfl ot KOHCTpyKuna aMopTH3aropoB noasecKH. 


Py/IEBOM MEXAHM3M 


K pyneBOMy Mexann3My npeabaanaioTca cneayiomne Tpe6oBaHM«: 

— onTHManbHoe nepeaaTOHHoe nncno. onpeaenttioaiee cooTHomeHne Memay Heo6xoaHMbiM yr- 
;iom noBopoTa pyneBoro Koneca m ycniineM Ha hcm; 

— He3HaMMTenbHbie noTepn 3Hepi mh npH paGoTe (Bbicoum* KIIA): 

— BQ3Mo>KHocTb caMonpoH3BonbMoro BoaBpaia pyneBoro Koneca b HeaipanbHoe nonowe- 
HMe. nocne loro HaH Boanrenb nepecTan yaepwasaib py/iesoe Koneco b noBepnyroM no- 
nonteHMH: 

— He3H3HMTenbHbie aa3opbi b noaBHMHbix coeanHeHMax ana oGecneaeHvia Manoro nio4>ra nnn 
CBoGoanoro xofla pyneBoro Koneca; 

— BbicoHas MaaemHOCTb. 

HanGoitbiuee pacnpocipaHeHne Ha nerwoBbix aaTOMoGunax ceroAHa nonywnnn pee^Hbie pyne- 
Bbie MexaHH3Mb< (pnc. 5.6). 
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KoHCtpyKijHH raHoro MexanM3Ma eKmonaer b ce6« uiecTepHio, ycranoBnewHyio Ha aany pyneBo 
ro Koneca. m CB«3aHHyio c Hew 3y6naTyio pePiny. npM BpamewMM pynesoro xoneca penwa nepeMe- 
maeTcn Bnpaeo mam aneso m Hepe3 npMcoeAMHeHHbie k He* ttitm pyneBoro npMBOfla nosopaMMaaeT 
ynpaBnweMbie KO/ieca. 

npHHHHaMM umpoKoro np*MeHeHnq Ha nerKOBbix aBTOMo6Mnqx MMeHHO TaKoro MexaHM3Ma fmnq- 
KJTCfl: npOCTOTa KOHCTpyKLlMM, Manbie Macca M CTOMMOCTb H3r0T0B/ieHMB, BblCOKMM Kflfl, He6cmbUJOe 
mmcao mr m ujapHupoB KpoMeroro, pacnonomeHHbi* nonepew aBTOMo6n/iq Kopnyc peennoro pyneBO 
to MexaHM3Ma ocTaB/iqeT aoct3tohho Mecra b MOTopHOM OTceKe fl/ia pa3MemeHnn ABMraTe/is, Tpanc- 
mmccmm m flpyrnx arperaroB aBTOMo6Mns. PeeMHoe pyneBoe ynpae/ieHne oSnaAaeT ebicoKO* mecTKO- 
cTbio. mto oOecneHMBaeT 6onee TOHHoe ynpaeneHMe 3BTOMo6nneM npw pe3K*x MaHeBpax. 

BMecTe c TeM peenHbi* pyneBo* Mexann3M oSnaaaeT * p«aom HeflociaTKOB: noBbiweHHaq 
syBCTBHTenbHocTb k yAapaM ot aopowhhx nepoBHOCTe* m nepeAasa 3 tmx yAapoB Ha pyneBoe ko- 
neco; cHnoHHocTb k bm6po3ktmbhoctm pyneaoro ynpaB/iennH, noBbiweHHaq HarpyweHHocTb Aeia- 
ne*. cao>KHOcTb ycraHOBKH Tanoro pyneBoro MexaHM3Ma Ha aBT 0 M 06 nnn c 3aBncnMo* noAsec- 
kom ynpaBoneMbix nonec. 3 to orpaHMHHno c<J>epy npMMeHeHMS TaKoro Tuna pyneBbix MexaHM3MOB 
TonbHO nerKOBbiMM (c BepTMHanbHO* Harpy3KO* na ynpaB/iaeMyio ocb ao 24 kH) 3btomo6ha«mh 
c He3aBncnMO* noABecKO* ynpaBnaeMbix Konec. 

JlerKOBbie aBTOMo6nnn c 3aBMCMM0* noABecKOM ynpaBnneMbix Konec, ManoTOHHawHbte rpy- 
30Bwe asTOMo6nAH m aBTo6ycbi, AerKOBbie aBTOMo6nnn bwcokom npoxoAMMocrrM ocHamawTca, 
«aK npaBM.no, pyneBbiMM MexaHM3MaMM TMna "rno6oMAanbHbiM HepBsw —poamk» (pmc. 5.7). 

PaHeeiaKMe MexaHM3Mbi npMMeHanMCb m Ha nerKOBbix aBT 0 M 06 nnax c He3aBMCMM0M 
noABecKO* (HanpMMep. ceMePiCTBO BA3-2105. -2107), ho b Hacronmee BpeMa mx npaKTMHecxM 
BbuecHMAM peeHHbie pyneBbie MexaHM3Mbi. 



Pmc 5.6 a. PeesHbiM pyneBO* MexahM3M 6e3 rHApoycH/iMTe/in: 1 — nexon; 2 — BKnaAbiw; 

3 — npywMHa; 4 — wapoBO* nanep; 5 — wapoBOM ujapHMp; 6 — ynop; 7 — pynesaa pertna: 
8 — mecTepHB 
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Puc. 5.6 6. b. PeesHbiM py/ieson MexaHM3M c rMflpoycM/iMxe/ieM: 1 — WMflKOCTb nofl bwcokmm 
aaBneHMeM; 2 — nopiaenb; 3 — wMflKOCTb noa hm3kmm aasneHneM; 4 — wecTepHH; 5 — pyneBat) 
pewKa; 6 — pacnpeaeame/ib rnapoycM/inTe/m; 7 — py/ieBaa KonoHKa; 8 — wacoc rnapoycn 
Jime/w; 9 — pe3epByap wmakoctm; 10 — 3/ibmbht noaeecuM 
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Pmc 5. i Py/ieBOM MexaHM3M Tuna "mo6onflanbHbiM sepanK-po/iMK" 6e3 rHApoycnnHTenn: 

1 — ponnw; 2 — nepBsw 


MexaHH3M Tuna -r/ioGonflanbHbin Hepesw-ponnK- npeacraB/ineT coSoh pa3H0BHflH0CTb HeperiMHOH 
nepeflBMM h coctoht h 3 coeAHHeHHoro c pynesbiM sa/ioM rno6oHAanbHoro nepBUHa (sepBBKa c nepeMeH- 
HbiM fluaMerpoM) h po/ii-wa. ycTaHOBneHnoro Ha Bane. Ha 3tom «e Bane BHe Kopnyca pyneBoro Mexann3- 
Ma ycTaHOBneH pbisar (cornua), c KoropbiM CB933Hbi Tarn pyneBoro npuBOAa. BpameHne pyneeoro wone- 
ca o6ecneMH8aeT o6KaTbiB3Hne ponnKa no sepBSKy, HanaHHe coujkh h noBopoT ynpaBnneMbix nonec. 

B cpaBHeHHH c peesHbiMH pyneBbiMH MexaHH3MaMM sepBBHHbie MexaHH3Mbi HMetoT MeHbtuyw 
HyBCTBHTenbHocTb h nepeAane yaapoB ot AopowHbix HepoBHOCTen. oSecneHHBaioT 6onbUJHe vian- 
CHManbHbie yrnbi noBopoTa ynpaB/tneMbix Konec (nyHwaa MaHeBpeHHOCTb aBTOMoSnnfl). xopowo 
kom nony iotcb c 3aBncnMon noflsecHoii. flonycbaioT nepeflany Sonbuinx ycnnHii. HHorfla nepBBH- 
Hbie MexaHM3Mbi npnMeHsnoT Ha nerKOBbix aBTOMo6n/tnx BbicoKoro Knacca h 6onbinoH co6cTBeH- 
hoh waccbi c He33BMCMM0H noABecKon ynpaBnneMbix Konec, ho b 3tom cnynae ycnowHseTcs 
KOHcrpyKUMB pynesoro npnBOAa — AoSaBnaeTcn AononHmenbHan pyneBan mra h ManTHHKOBbin 
Pbisar KpoMe roro, HepBBSHbiH m6x3hh3m Tpe6yeT perynnpoBKH h Aopor b n3roroBneHMn. 

Han6onee pacnpocTpaHeHHbiM pyneBbiM MexaHH3 MOM a^a Tawenwx rpy30Bbix aBTOMo6nneH h as- 
ro6ycoB ssnseTcn MexanH3M Tuna -bhht— mapHKOBaa raHKa-peHKa-3y6saTbiH cetaop* (pnc. 5.8), 

MnorAa pyneBbie MexaHH3Mbi TaKoro Tuna mowho BCTpeTHTb Ha 6onbiiJnx h Aopornx nerKOBbix 
aBTowo6Hnflx (Mercedes, Range Rover h ap.). 

npM noBopoTe pyneBoro woneca BpaujaeTca Ban MexaHM3Ma c bhhtoboh KaHaBKOH h nepeMe- 
iMaeTCs naAeTan na Hero raiiKa. npn stom raiiKa, HMetomaa na BHeuiHePi cropOHe 3 y 6 naTyio pe*- 
ny. noBopamiBaeT 3y6saTbm ceniop Bana coujkh. fln'’ yMenbuieHMA TpeHnn b nape bhht— raiiKa 
nepeAasa ycnnHii b neii nponcxoAHT nocpeACTBOM LuapnKOB, LiHpKynnpyioiuHx b bhhtoboh KaHas- 
«e flaHHbifi pyneBofi MexaHH3M HMeeT Te we npenMymecTBa. hto h paccwoTpeHHbiii swine nep- 
BBMHbiH. ho HMeer SonbiuoM Knfl, no3BonneT 3<JitJ>eKTHBHO nepepaBaTb 6onbujne ycHnna m xopo- 
ujo KOMnoHyeTcs c rnApa8nnHecKHM ycnnmeneM pyneeoro ynpasneMHa. 

Panee Ha rpy 30 Bbix aBTOMoennax mowho 6wno BCTpeTHTb h APyrne thow pyneBwx MexaHH 3 - 
mob. HanpnMep -HepBHK-6oKOBOH ceKTOp», *bhht— KpHBOiuHn-, »BHHT-raiiKa-inaTyH-pbiMar». 
Ha coBpeMeHHwx aeroMoSHnax Tawne MexaHH3Mw H 3 - 3 a hx caowhocth, Heo 6 xoflnMocrn perynn- 
POBhh h HH 3 Koro Kflfl npaKTHwecKH He npHMeHAioTCfl. 
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Pmc. 5.8. PyneBOM M6X3HH3M TMna »BMHT-ujapMKOBafl raHKa-peHKa-3y6waTbiM ceKrop- 6e3 
rHAPoycH/iMrenn (a): 1 — KapTep; 2 — bmht c wapMKOBOM raMKOi S, 3 — Ban-ceKTop; 4 — npo6- 
«a 3annBHoro oTBepcTMfl; 5 — perynvipoBOHHbie nponnaAKu; 6 — san; 7 — ynnoTHMTenb pyneso- 
ro sana; 8 — coujHa: 9 — KpbiujKa: 10 — ynnoTHmenb sana-ceKTopa; 11 — HapywHoe Konbuo 
nofluinnHMHa Bana-cexTopa: 12 — cronopHoe Konbuo: 13 — ynnotHme/ibHoe Konbuo; 14 6o- 

KOBaa KPbiiuKa; 15 — npo6«a; co BCTpoeHHbiM rHflpoycnnMTe/ieM (6): 1 — perynnpoBOHna« 
raftna; 2 — noaiunnHUK; 3 — ynnoTHmenbHoe Konbuo; 4 — bmht; 5 — KapTep; 6 — nopweHb-peM- 
Ka; 7 — TMflpaBnMHecKMM pacnpeaenMTenb; 8 — ManweTa; 9 — ynnoTHMTenb; 10 bxoahom Ban. 
11 — aan-ceKTop; 12 — 3amMTHan Mpbiuwa; 13 — CTonopHoe Konbuo; 14 — yrmorHMTenbHoe 
Konbuo; 15 — HapywHoe Ko/ibuo nofluJMnHMKa eana-ceKTopa; 16 — 6oKOBan KpbiujKa; 17 — raw- 
«a; 18 — 6om 
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py/IEBOM flPMBOfl 


PyneBon npMBOfl flonwen o6ecneM«BaTb omuMa/ibHoe cooTnoiiieHMe yr;ioa noaopora paawwx yn- 
pasnflpMwx Konec. Me Bbi3bmaTb noaopoTOB nonec npM paOoTe noAseCKM. Mweib Bbiconyio Ha- 

AGWMOCTb. 

HanGonee pacnpocrpaMen MexaHMneCKMM pyneeoM npMBOA, coctohiamm m 3 pyaeabix mr, py/ie- 
Bbix ujapHMpoB m. MHorfla, npOMewyroHHbix (ManrHHKOBbix) pbinaroB. 

noCMO/ibny pyneBoii uiapHMp flonweH. K3K npaBMno, pa6oiaib b necKO/ibKMX naocKoernx oh 
aenaeTcn c^epHHecHMM (wapoBbiM). T8K0fl cuapHHp coctomt m3 Kopnyca c BK/iaflbiuiaMn m uiapo- 
Boro nanbpa c HafleTWM wa Hero 3/iacTMHHbiM 3amnTHbiM nexAOM (pno. 5.9 m cm. pmc. 5.6a). 

Bwiaflbiiuii BbinonHHioTCfl m 3 Maiepna/ia c aMTM<}>pMKUMOHHbiMM CBOHCTBaMM, Hexon npeaoT- 
spamaer nonaaaHHe rp«3M m BOflbi BHyrpb mapHupa. 

PyneBOM npHBOfl MHoroocHbix aeroMo6Mnefi c HecKO/ibKMMM nepeflHHMH ynpaB/ineMbiMH oca- 
mm npnHunnnanbHO He ouiMHaeTCfl ot npHBoaa aBTOMoGM/w c oahom ynpaB/weMOM ocbio. ho MMe- 
er Go/ibwee ko/imhgctbo rar, uiapHMpOB h pbisaroB (pMC. 5.10). 




Pmc 5.9. UJapHHp pyneeoro npneofla 
c uiapoBbiM na/ibueM 


Pmc. 5.10. Py/iesoM npMBOA MHoroocHbix 
aBTOMo6naeM 



Pmc, 5.11 PyaeBOM npMBOA 33 ammx ynpaBaneMbtx noaec rpy3oaoro aBTOMo6Man: 1 — pyaeaoM 

MexaMM3M; 2 — a3thmk yrna noBopoia noaec; 3 — AaTHMK nacroTbi BpameHMH KoaeHsaioro Baaa; 
4 - asapMMHas aaMna; 5 - AaTHMK nacTOTbi BpaiyeHMs Koneca; 6 - aaeKTpoHHbiM Ghok ynpaB/ie- 
hmh; 7 - rMflpouMflMHAp; 8 - ynpaB/iaiomMM Kaanan; 9 - 4>MflbTp; 10 - Hacoc; 11 — MacnsHbiM 6aH 
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Pmc. 5.12. Py/ieBOH npuBOA 3aAHMX ynpaB/meMbix KO/iec aBTOMo6MAfl 


Kan 6bino c«a3aHO Bbiuie, ochobh3a ueAb AononHMTenbHoro noBopoTa 3aflHMx Konec 
aBT 0 M 06 nnn — noBbimeHne m anas pen hocth, npuneM 3aflHne Koneca AonwHbi noBopa- 
suBaTbCfl b apyroM HanpaBnewuM, Hemenn nepeAHne. Co3AaTb MexaHmecwuM pyneBOM 
npuBOA, KOTOpbm o6ecneHMBan 6bi yna3aHHbiii xapaKTep noBopoTa. necnowHO. ho owa- 
3a/iocb. hto aBTOTpaHcnopTHbie cpeACTBa c tskhm ynpaeneHneM cKAOHHbi k pbiCKanbio 
npn ABHweHMM no npAMoPi h nnoxo ynpaB/isiOTCB npn BXOAe b cKopocTHbie noBopoTbi. 
noaTOMy b py/ieBOH npuBOA cospeMeHHbix aBT 0 M 06 nnefi c 33Ahhmm ynpaBnaeMbiMM 
KonecaMM ycTaHaB/iHBaioT ycTponcTsa. Koiopbie OTKmonaiOT nosopoT 3aAHHX KO/iec npH 
cKopocTflx Bbiuje 20-30 KM/H. B CBS3M c 3iHM npuBOA 33Ahhx Konec AeAaeTca THAPaB- 
AHHeCKHM MAM 3/ieKTpMHeCKHM (PMC. 5.11). 

B pflAe cnynaeB 3aAHne Koneca nerKOBbix aBTOMo6n/ieH AeAaiOTCfl noBOporHbiMH He 
CTonbKO Afifl noBbiiueHHfi MaHeBpeHHOCTH. CKOAbKO a^b noAPy/'HBaHMS npn npoxowAeHMM 
noBoporoB na 6onbUJOM ckopoctm. MexaHKnecKMM, TMApaBAMHecKMM nan 3/ieKTpnHecKMH 
pyneBOH npHBOAbi (pmc. 5.12) o6ecnenMBaiOT noaopOT 3Sahmx KO/iec b Ty non MHyio cropoHy 
Ha He6o/ibiune yrnbi (He 6onee 2-3°). hto ynyHOjaeT ynpaenneMOCTb na bwcokmx cKopocmx. 


ycM/uiTEnM pynEBoro yriPAB/iEHMfl 


Ecam Ha ynpaB/iaeMbie Koneca npMXOAMTca 6onbwOM sec. to ynpasneHHe 3aTpyAHfleTC« 
H3-33 Heo6xoAHMOCTn npmuiaAbiBaTb k py^eBOMy Konecy 3HaHHTe/ibHbie ycMAHn. 3to 
npeAonpeAennno npMMeHeHMe ycMAMTenePi pyAesoro ynpaBAeHMA. 

Ecam nepBOHanaAbHO no yK333HHbiM npMHMHaM ycMAMTenM npMMeHAAMCb na rnweAbix rpy30- 
Bbix aBT 0 M 06 nAnx h aBTo6ycax c bwcokmmm Harpy3«aMM Ha ynpaBnaeMbie KOAeca. to b nocAeA- 
hue AGCflTHAeTHB yCMAMTeAM CT3AM 60 Aee liiHpOKO npHMeHSTbCA TBKWe H Ha nerKOBbIX 3BT0M06H 
AflX, B TOM HHCAe MaAOTO KAaCCa. nOCKOAbKy n03B0ASKDT HCn0Ab30BaTb pyAeBbie MexaHHSMbl 
c MeHboiHMM nepeAaraHHbiMM HHCA3MM h oPecneHHBaib TOHHOCTb m 6biCTpoABKCTBne ynpaBAe 
hha Ha BbicoKHX CKopocrwx ABMweHHA (MeHbiue neo6xoAHMbie yrAbt noBopoTa pyAesoro Koneca). 
Bo3pacraiomne npn stom ycKAMfl. Heo6xoAMMbie w* MaHeBpiipoBaHMA c 6oAbwnMM yrnaMH aobo- 
poTa Konec (HanpMMep, napKOBKa). KOMneHCHpytOTCtt abmctbmcm ycHAwrens. KpoMe roro. Mann 
Hue ycMAHTeAB CMHwaeT o6iAyio (J>n3MHecKyio Harpy3«y Ha BOAMteAfl, b p«Ae cnynaeB noaaonneT 
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racMTb vnapw or aopomHbix nepoBHOCTex. ycunure/ib oSecneMuBaer ao3MomnocTb ynepwanxa 
aBKiM 06 nnfl na aooore ripn noBpewAeHxx iuxm ham noaBecxx. Ho ycxaxrenh MOmei oxasaTb x ot- 
pnuaTenbMoe BflMflHxe Ha pyaesoe ynpasaeMxe, nanpxixep x3-3a hx3koto 6biCTpoAexaBxa 
l3ana3ni>iBaHne bwindhohhb npx pe3«xx nosopoTax pyaa), noTepn BOflxTeaeM -syBCTBa aoporx.. 
cHMweHMM tohhoctx ynpasaewxa npH caxujkom oSaerneHHOM noBopoTe pyaeBoro xoaeca, xoae- 
6aHH«x ynpaan«eMbix Koaee. cnpoBoyxpoBaHMbix ycxaxTeaaMx. CospeMeHHbie pyaeawe ycxnxreax 
MMewT KOHcrpyKUHio. ceo6oflHyio ot aaHHbix HeaocraTKOB. ycn/imean, npxMeHaewbie Ha coape- 
MeHMbix aBT 0 M 06 naax. no npxHiwny csoero aexcTBxa MoryT 6biTb aaanTXBHbiMx x HeapanTXBHbiMx. 
a no tuny npxBopa — rxapaBnxMecKXMx, nMeBMaTXHecKXMx x aaeKTpxHecxxMx. AaanTXBHbie 
ycxaxTeax Moryr x3MexaTb K03<ti<t>X4xeHT ycxaeHxa b 3asxcxM0CTX ot cxopocrx aBT 0 M 06 xna. 
y aBTOMo6nasi c tskxm ycxnxTeaeM npx MaxeBpxpoBaHxx Ha croaHxe ycxaxe, Heo6xoaxMoe ana 
noaopoTa pyaeBoro xoaeca. 3HaHXTeabHO xxme, seM y HeaaanTXBHbix, a no Mepe yBeaxneHxa 
CKopocTM aBxmeHxa aBTOMoSxaa ycxaxe noaopora yaeaxHXBaeTca. 

HeaaanTHBHbix ycxaxTeab coctoxt x3 Tpex oCHOBHbix nacrex: 

— xcTOHHxxa 3Heprnn; 

— cxaoBoro aaeweHTa. co 3 aaiomero aonoaHXTeabHoe ycxaxe npx pa6oie pyaeBoro ynpaBaeHxa; 

— ynpasaaioiaero saerxeHTa, OTBenaioiaero 3a BKaioHeHxe x BbiKatoseHxe cxaosoro aaeMeHTa. 

AaanTxBHbix ycxaxTeab. xpoMe nepenxcaeHHbix nacTex. xixeeT asthxh ckopoctx aBTOMoSxna. 

saexTpoHHbix 6aonynpaBaeHxa x xcnoaHXTeabHoe ycrpoxcTBO (o6biHHo 3aeKTpornflpaBaxHecKoe), 
Koropoe B03flexcTByeT Ha ynpasaaiomxx aaeivieHT. 

BoabiiJXHCTBO coBpeMeHHbix aBTOMo6xaex c ycxaxieaeM xMeiOT rxapaaaxHecKxx ycxaxieab 
pyaeBoro ynpaBaeHxa. b kotopom rxapaBaxneCKxx Hacoc. npxaoaxMbix ot ABxraTeaa aBTOMo6x- 
nn (hctohhxk axeprxx), coaaaeT aaBaeHxe b rxapaBaxnecKOM uxaxHApe (cxaoBox aaeMern-). Ha- 
x6oaee pacnpocTpaHeHbi rxapoycxaxTeax. b xoropbix cxaoBox x pacnpeaeaxTeabHbix saeMeHTbi 
oSbeflxHeHbi c pyaeBbiM MexaHX3MOM a oahom xopnyce (rxapopyab). nopiAHerx rxapouxaxHApa 
b peeHHOM pyaeBOM MexaHX3we npx stom aBaaerca pyaeBaa pexxa (cm. pxc. 5.7). b MexaHX3Me 
•BxHT-raxxa-pexHa-ceKTop- — raxxa. ynpasaaioiuee ycipoxcTBO BbinoaHeHO b axae 3oaoTHxxa 
Ha bxoahom Baae MexaHX3Ma, MOTopbix npx npxKaaawBaHxx ycxaxa k pyaesowy xoaecy noBopa- 
HXBaercsi (xax cMemaeTca) nepeupbieaeT onpeaeaeHHbie xaHaabi flan npoxoaa wxakoctx x TeM ca- 
mwm coeaxHtieT npaByio xax aeByio noaocrrb rxapouxaxHApa c rxapaBaxsecKXM Hacocoix. 

Ha Hexoropbix aBTOMo6xaax (MHoroocHbie, Tameable rpy30Bbie) rxapouxaxHap ycTaHaBaxea- 
107 a HenocpeACTBeHHOx 6ax30CTx oTynpaBaaeMoro Koaeca aaa CHxweHxa Harpy3ox Ha pyaesox 
npxsofl. Hxoraa c ueabio yHxtJixKauxx xoHCTpyxuxx pyaeBoro MexaHX3Ma Aaa aBTOMo6xaex 
c ycxaxTensMx x 6e3 hxx 3oaoTHXKosoe pacnpeaenxTeabHoe ycTpoxcTBO Taxme pacnoaaraeTca 
wa Tarax pyaeBoro npxBOfla. 



Pxc. 5.13 3aexTporxApaBaMHecKMM pyaesox ycxaxTeab 
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Pa3HOBM/jHOCTbio rMflpovcunuTenn nB/rner- 
c« 3/ieKTpornflpaamisecMMM ycnnnTem>. a ko- 
topom ni/ipaariMHecKviM nacoc coeflMHen 
c sneKtpOflBtiraTeneM, nmaiouiMMCR ot 6opto- 
bom aneKipoceTM aBTOMOCunn. KoHCTpyw- 
imbho 3/iempoflBMraTe;ib m rnapoHacoc 
(pHC. 5.13) 06bBflMHeHbl B CHnOBOM 6/lOK 
(Powerpack). 

npenMyinecTBa Tanon cxeMbi: KOMnaKT- 

HOCTb. B03MO»(HOCTb <J>yHKUMOHMpOBaHMR npH 

HepaCoTaiomeM ABnraTene (mctomhmk anep- 
i mm — AKB aBT 0 M 06 nnn); BKntoneHMe rnflpo- 
HaCOCa TOObKO B He 06 X 0 flHMbie M0M6HTbl 
(3K0H0MMH 3HGprMM), B03M0>«H0CTb npMMeHe- 
hmr 3/ieKTpoHHbix cxeM perynMpoBaHMR b pe- 
nnx aneHTpoflBuraTenfl. 

B nocneAnne roflbi Ha zierKOBbix 3btomo- 
6Mnnx CTann npMMeHRTbCR anenTpMHecKMe 
ycMRMTeiiM pynesoro ynpaBneHMR, b koto- 
pwx (JiyHKUMM cnnoBoro aneMeHTa Bbino/iHn- 
eT 3neKTpoflBnraTe/ib, a ynpaBnsnomero 
sneMenTa — aneKTpoHHbirt 6noK. OcHOBHbie 
npeMMymecTBa flaHHoro ycM/iMTenfl: yaoScTBO 
perynMpoBaHMR xapaKTepMCTMK, noBbiwe- 
HMe HaflewHOCTM (oTcyTCTBMe rMflpaBnMKM). 
3HOHOMHOS paCXOflOBaHMe SHeprMM. B03- 
MOWHbi cneayiooiMe BapnaHTbi KOMnoHOBKM 
3/ieKTpoycMAMTe/iR (phc. 5.14a. 6, b): 

— ycM/ine aneKTpoflBMraTenn nepeaaeTCR Ha 
Ban pyneBoro Koneca; 

— ycM/ine 3/ieKTpoflBMraTenR nepeflaeTca Ha 
Ban aiecTepHM peenHoro pyneBoro Mexa- 
HM3Ma; 

— aneKTpoflBHraTenb B03fleMCTByeT sepea 
BMHTOByto ranKy Ha penHy pyneBoro Mexa- 
HM3M3. 

3neKTpoycMnMTenb c B03fleMCTBMeM Ha 
Ban pyneBoro noneca MoweT 6biTb ycTaHOBneH 
6e3 cepbe3Hbix nepeaenon na aBT0M06MnM 
npn ycnoBMM, mo nponHocTb aeianen pyneBo¬ 
ro ynpaeneHMH onaweTCfl AOCTaroHHOM. 

riOKa aneHTpoycMnMTenM npMMeHRioTCR 
nnujb Ha nerKMx asTOMoGMnflx, nocKonbKy cy- 
mecTayioi«He 6oproBbie mctohhmkh 3ne«Tpo- 
aneprMM He MoryT oSecneHMTb pa6oTy aneicr- 
poflBMraTenn bwcokom moiuhoctm. Ho b cnysae 
nepexoaa Ha 6onee swcoKoe HanpwmeHMe 
Soptobom ceTM (HanpMMep. 42 B) mowho owm- 
flatb pacujMpeHHS ctjjepbi npMMeHeHMR aneKT- 
poycMnMTenen. 





ynpaBneHMs: a — c B 03 fleMCTBMeM Ma pyne- 
bom Ban; 6 — c B 03 A 6 HCTBMeivi Ha ujecTepHto 
pynesoro MexaHM 3 Ma; b — c B 03 fleHCTBMeM 
na petiKy pynesoro MexaHM 3 Ma 
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§31 


3/lEKTPOHHblE CMCTEMbl CTABM/1M3A14MM TPAEKTOPMM ESP 


Ochobhom 3aaaneM aaeKTpoHHon cncreMbi CTa6n/iM3aunM TpaeKTopMH ESP (Electronic Stability 
Programm) HBnneTCfl npefloiBpaiueHne Bbixoga aBT 0 M 06 nnB 3 a npeAeaw noaocw ashwchms Ha 
noeopoTe npn owMbOHHbix flencTBHflx BOflHTe/in (HanpwMep, npn nonwTxe npoMTM nosopor 
CO CflMUJKOM BbICOKOM CKOpOCTblO B MOMeHT Havana 3aHOCa H T. fl.). 

CwcTeMa ESP (puc. 5.15) BK/uonaeT a ce6n: asthhkm. 3neKrpoHHbiM 6aon ynpaB/ieHHB, tma- 
paBtiHHecKyio cncreMy noATopMawMsaHMa Toro nan Apyroro noaeca m cncTeMy ynpaBaeHHS 
AsnraTeaeM. 

BcwcTeMe noATopMawMBaHMS 3aAencTB0Ba h bi arperaTu aHTHbnoKupoBOHHOM cncTeMbi sbto- 
Mo6Mas 1 ABC). SaenTpoHHbiM Gaon ynpaBaewMB (3By) nocrofiHHO noaynaeT h aHaaM3Hpyer curHanw 
ot A 3TMHK08 yraa noBopoTa pyaeBoro noaeca, bOKOBoro ycKopemis), yraoBovi ckopoctw BpameHns 
«y30Ba oTMocuTeabHO BepTMKaabHOH ocm. sacTOTbi epameHHB Koaec. B MOMeHT. KorAa coseTaHne 
noH33aHMM AaTMHKOB BOcnpHHMMaeTCfl 3&y K3K npnbaMweHHe k KpuronecKOMy pewHMy (3aHoc. 
Hasaao 6oKoeoro CKoabweHnn), oh BbigaeT cnrHaa rMApaBansecKOH cucreMe noATopMawMBaHMH 
m baoxy ynpasneHMS ABuraTeaeM. ripn stom oaho wan HecKoabKO noaec OAHoro bopTa h 3 hmh 3 iot 
nOATOPM3>HHBaTbCS. HTO npHBOAHT K B03HMKH0BeHHK) nOBOpaHHBaiOmerO MOMeHTa OTHOCM- 
TeabHO eepTHKaabHOH ocm. Koropwii npeAOTapamaeT pa3BMTne aBapMHHOii cmyaLtHM (pnc. 5.16). 
OAHOspeweHHO B03AeHCT8ne Ha bno« ynpaBaenun ABurareaeM no3BoaneT yMenbiamb noAaxy to- 
naMBa m CHM 3HTb CKopocTb ABMMeHMfl ao be3onacHoro ypoBHa. 



hc 5.15. 3aeKTpoHHa« cwcreMa CTa6MaH3auHH TpaeKTopMn: 1 — 6noK ynpasaenMA ABC; 
2 — A3THMK CHopocTH spameHMB Koaec; 3 — AaTMMH yraa noBopoia pyaa; 4 — asthhh 6oK08oro 
ycKopeHHB » yraoBOH chopocth; 5 — aneKTpOHHbin baon ynpasaeHMs (3By»; 6 — aaexTponpMBOA 
APOcceaoHOM aacaoHKM (beH3HH0Bb.ii ABMraieab) nan THBH (Anaeab); 7 - a 3 thh« A 3 BneHHS 
B T0PM03H0M CMCTeMe 
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Pnc. 5.16. flOBopoT b KpMTMMecKOM CMTyanHM: a — npw CHOce; 6 — npw 3aHOce 


§32 

""HAnPAB/lEHHB PA3BMTM9 KOHCTPyKUMM 
py/iEBoro ynPAB/iEHMB 


HapRfly c tbkhmm TpafluunoHMbiMn HanpaBneHHflMM coBepmeHCtBOBaHMH pyneBoro ynpasnenuB. nan 
noBbiiiieniie ero HapewHOCTu n CHntnemie ctohmoctvi nponasoflCTBa. b nocnepHHe roflbi HaMemnacb 
TeHAeHuiiB pa3pa60TKM snenTpOHHbix ycnpoticTB. noMorawutMx Bopme/iio onTMManbHO ynpaansn. ipae- 
KTopweH asTOMo6nnfl. 0 ah 3 M3 Tannx cucreM — ESP 6bina paccMOTpeHa Bbiuje, APyran cncTeMa, ycTaHa- 
B/uiBaeMafl na HeKoropbix nernoBbix aBTOMo6nnax BMW. o6o3H3HaeTcs aeepeBnaiypoii AFS — Active 
Front Steering (ahruBHan CHcreMa ynpaBneHun nepeAHUMn nonecaMn). CncieMa AFS (pnc. 5.17) MMeei 
pa3pe3H0M pyneBon Ban. o6e nonoBUHbi KOToporo coeAHHeHbi c noMombio cflBoeHHoro nnaHeiapHoro 
peAyKTopa. Kopnyc peAymopa MomeT noBopanneaibCfl c noMoutbio anempoABnraTenfi, Koropbiii bkhio 
waercB no cnmany anenTpoHHoro 6nona ynpaaneHMfl, coeAHHeHnoro c a2Thmk3mm (cm. § 31). 

TaKUM o6pa30M, cncrreMa AFS. anann3npyiomafl napaMeTpw npHBonMneflHoro Aanwemifl 3btomo- 
6nna b nawAbiM MOMeHT BpeMeHM. MoweT yBenuMuBaib nnn yMeHbiuaTb yron «nn yrnoeyio cnopocrb no- 
BopoTa ynpaa/ineMbix nonec, TeM caMbiM noMoras soAnTenio onTMManbHO ynpaBnnib aaTOMo6nneM. 

Pa3BMTne 3/ieKTpoMBKM no3Bom?eT rosopnTb o bosmowhoctm b 6yAymeM nepeiiTn mb anenrpo- 
ynpaBneHwe noBopoTOM nonec aeTOMo6Hnn (cncTeMa Steer by wire). B rannx cncieMax 6yAei oTcyTCT* 
BOBaib MexaHM'iecKas cBH3b Men<Ay pynesbiM nonecoM n ynpaenaeMbiMM nonecaMw. natnaoe noneco 
6yAeT noBopasMBaTbCB KHAMBMAyanbHbiM 3neKTpoflBnrare/ieM no cnrnany 3BV flpn BoanenctBnn ao- 
AMTena na opran ynpaBneHnn aeroMoSnneM rewepnpyeTCfl 3/ieKrpnnecKnM cnman. KoropwA napHAy 
c cnrnanaMM flpyrnx AamHKOB aHann3Mpyerc«< 6nonoM ynpaanemivi. B raunx cncTeMax TpaAnunowHoe 
pyneaoe noneco CTaHOBMtCT Heo6st3atenbHbiM n MoweT 6bitb 3aMeHeH0. HanpnMep awohctmkom 
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Pmc. 5.17. Cmctgm3 AFS: a — pynesoM MexaHM3M; 6 — oSiumm bma 




r n a b a 


6 


ECAH OTK/llOHMTb fl8Mt8T»Ab 

of BeayaiMn nonec. 10 aeio- 
Mo6nflb 6yaei npoflonwatb 


TopM03HOe 

ynpaB/ieHne 


jjBMmetiMe no wnepuMM (Ha- 
naTOM). nofl flenciBneM cma 

conpoTMBneHHB AeMwenmo 
CKOpOCTb BBT 0 M 06 nnfl CMH- 

maeicn m naKOHeu oh oc- 
TaHae/iMBaetCB. OflHaKO 
Oonee 34><}>eKiMBHbiM «b- 
nseTcs aaMefl/ieHne noA 
fieiiCTBMeM CneUMeUlbHO C03- 

aaBaeMOM BHeiuHen chaw — 

T0PM03H0M. 


§33 


HA3HAHEHME T0PM03H0r0 ynPAB/lEHMfl. 
CnOCOBbl TOPMOWEHMH 


TopM03HbiM ynpae/ieHneM Ha3biBaeTCfl coBOKynnocTb cucTeM aBTOMo6nnH. npn3BaHHbix yMeno 
UjaTb CKOpOCTb flBHWeHHfl BflAOTb flO HO/IHOH 0CT3H0BKH H yflepWHBaTb aBTOMOSMAb Ha yHAOHe 
MeorpaHHHeHHO anme^bHoe speMa. 

TopM03Haa cana Mower MMeTb aapoAHHaMMHecKyio npapoAy. as/iaTbca CAeAcraneM ncno/ib 
30B3HMA CHA TpeHtlfl, ruAPBBAMHeCKOrO COfipOTHB/ieHMfl MAH aneKTpoMarHMTHoro noAfl 

flnfl C03A3HHB aapoAHHaMMHecKOH topmo3hom CMAbi ncnonb3yeTcn topmo3hom napaiPioT hah 
cneuna/ibHbie -3aKpbiAKM>. BbiABnraeMbie m 3 «y30Ba aBTOMoGMAti. Tawon cnoco6 TopMoweHMfl hc- 
ncuib3yeTcn TOAbKO Ha roHOHHbix aBK>Mo6MABx, t. k. oh 3(J)(t>eKTMBeH TOAbKO npn bwcokmx ckopo- 
Clfl* ABHWeHHB. 

Han6onee sacTo ana 3aMeflneHna aBT0M06nna mam yAepwaHMfl ero Ha ywAOHe npM croanHe 
ncna;tb3yioT topmo3hvio cn/iy wewAy KonecoM m AoporoM. 3ra cwna B03HHKaeT b pe3yAbrare roro 
hto HCHyccTBeHHO 3aipyflHaeTcn CBo6oAHoe BpameHne HO/ieca. HanpaBAenMe topmo3hom chaw 
npoiHBononowHO HanpasneMmo ABMweHMB aBT0M06n/ia. npenarciBne BpameHMK) no/ieca motyt 
cosaasaib KOAecHbiM topmo3hom MexannaM. ABMraienb aBT0M06nnn mam cneuMaAbHwii ruApas- 

AMM©CKMM MAM 3AeKTpMseCHMM T0pM03-33MeAAMteAb, yCTaHOBilGHHblH B TpaHCMMCCMM. 

TopM03waa onna a naiHe koht3kt 3 uiHHbi c floporon TeM 6oAbwe, seM Sonbiue OKaawaaeTca 
conpoTHBJieHHe Bpamenmo noneca, 3 to conpoTMBAeHMe ieM GOAbUie, seM canbnee BOAMtenb 
nawnMaer nepa/ib TopMoaa. 0AH3K0 He ctomt Aywa Tb - hto yBeAMHMBaa ycMnne mb neAa/iM. 
mowho AosecTM iopM03Myio onny ao SecKOHenHOCTM MaHCMMaAbHOe 3HaHeHwe topm03 
mom CHAbi 33BHCHT ewe h ot cuenABHHfl HOAeca c AOporofi. HeM Ayniue cuenAenne ujMHbi c ao- 
poroM. GoAboian TopM03Han CHAa Mower 6biTb noAyseHa. CuenAeHne 3aB*cnr ot Bep 
THKaAbHOH Hai py3hn. npnmnMatoweH KOAeco k Aopore (BepruHaAbHafl peanut). pwcyHKa 
npoTeKiopa tUHHbi h ee KOHCTpyKUHn. coctohhmh aopowhoto noHpbfrMH. TaH. «a ac^iaAbtOBOM 
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cyxoii ziopore ropMowenne fionee 3<txJ)eKWBHO, seM Ha tom we flopore bo speMfl flowflu huh 
Ha m.fly. MaKCHManbHOe cyenneHHe Koaeca c Aoporon npn ropMowenun o6ecneHMBaercn npH 
ero naM©HMM c oflHOBpeMenHbiM MacTMHHbiM npocKanb3biBaHMeM. KorAa Koneco no/iHOCTbio 
OnoHHpyercn r, e. cKo/ib3m no Aopore 6e3 npoBopanHsaHHa, to cuennewne yMeHbtuaeTCfl 
Ha 20-30 % or MaKCHManbHoro anaMeHnn. WenaienbHO npn TopMowennH Koneco He aobo 
AMTb AO nOnHOH 6/lOKHpOBKM. 

flnn no/iyseMHfl MaKCMManbHoro 3HaHenn« topmo3hoh cn/ibi Bee woneca aBT0M06nn« Aenator 
cfl TopM03munMM. t. e. Mcno/ibsyioTCfl Bee BepTMKaabHbie peaKUHH ot aopoth. AencTByiomMe 
Ha Koaeca aBT 0 M 06 nnn. 

BeprHKa/ibHbie peaKUHH 01 aopoih Ha nepeAHne h 3aAHne woneca aBT 0 M 06 H/m MeHsricrrcH npn 
H3MeHeHHM ero 3arpy3KH, oco6eHHo y rpy30Bbix aeT 0 M 06 H/ieH, npnuenoB (nonynpnuenoB) m aB- 
to6ycoe. Tsk, HanpnMep, BepTHKanbHbie Harpy3KH Ha 33AHne Ko/ieca nopowHero rpy3oeoro aB- 
TOMo6Hn9 woryT oT/insaTbCfl ot Harpy30K no/iHocTbio rpyweHHoro 3 btomo6h/ih b 3-4 pa3a. KpoMe 
Toro, npn TopMoweHHH, no Mepe yBe/iMseHHH 3aMeAneHM« aBT 0 M 06 Mwr, MeHfieTcn cooTHoaieHne 
BepTHKa/ibHbix peaKUHH Ha nepeAHnx m 33ahhx Konecax. nponcxoAMT nepepacnpeAe/ieHne peaK- 
Uhh: B03pacTaHMe Ha nepeAHnx h yMenbiueHne Ha 33ahhx Konecax. Ann noBbiujeHHf) 3ct>ct>eKTMB- 
HOCTH TOpMOWeHHfl T0pM03Hbie CHIlbl TatOKe AOnWHbl MeHflTbCH npOnOpUHOHajlbHO H3MeHeHHIO 
BepTHKanbHbix peaKunn na nepeAHnx m 33ahhx KO/iecax. 



§34 


TMflbl T0PM03HblX CMCTEM. K/1ACCMOMKAUMH 


KawAoe TpaHcnopTHoe cpeACTBo. ot caMbix Ma/ibix aBT 0 M 06 nneM BecoM 400-450 Kr h ao 
6onbaiHx wapbepHbix caMOCBanoB hhm 3BTonoe3AOB eecow 500-600 t, ao/pkho 6biTb 060 - 
pyAOBaHO pa 6 oHen. 3anacH0H h ctobhohhom TopM03HbiMH CMCTeMaMM. PaSonaa (ocHOBHan) 
iopM03Han CHdeMa o 6 ecneHHBaei yMeHbLueHHe CKopodn ABMweHMH Bn/ioTb ao no/iHon oc- 
t3hobkh aBTOMo 6 H/ia, 3anacHan TopM03Haa cncrreMa — odaHOBKy 3btomo6m/ih b c/iynae 
BbixoAa m3 CTpoa pa 6 oseH topmo3hoh CHCTeMbi. a CTOBHOHHaa TopM03Han — yAepwaHne oc- 
TaMOB/ieHHoro aBTOMoSn/ifl Ha Mecie. HeorpaHMneHHO AflMTenbHoe BpeMft. (Iomhmo 3thx 
cucTeM Ha rpyaoBbtx aBTOMo6nnnx BecoM 6o/iee 16 t m Ha 6 o/ibUJMX MewAyropoflHbix 
aBTo6ycax 06fl3aTe/jbH0 npHMeHeHne HeTBepTOH topmo3Hom CHCTeMbi — BcnoMora- 
re/lbHOH (npOTMBOH3HOCHOH). COBOKynHOCTb Bcex T0PM03HblX CHCTeM Ha3blBaiOT CHCTe- 
MOM TopM03Horo ynpas/ieHMH. flonycKaeica He o 6 opyAOBaib TopM03HbiM ynpasneHHeM npn- 
uenbi BecoM MeHee 750 kt. Ha pnc. 6.1 noKa3aHa cxeMa CHCTeMbi topmo3hoto ynpaB/ieHMsr 
aBT 0 M 06 Hnn. 

K T0pM03H0My ynpaeneHMio npeAbsm/iaioTca noBbiweHHbie Tpe6oBaHHa. t. k. oho aB/iaeTca 
BawHePmjHM cpeACTBOM oSecneHeHMa 3 kthbhoh 6e3onacHOCTH aBTo M o6Mn«. TpeSoBaHnsr k Top- 
M03HblM CHCTeMSM aBTOTp3HCnopTHblX CpeACTB yCTaHOB/ieHbl B HeCKO/IbKHX POCCHHCKHX M Mew- 
AynapoAHbix HopMaTMBHbix AOKyMewrax. OcHOBHbiMM H3 hhx hb/iaiotch TOCT P 41.13-99 (Tax Ha- 
3bisaeMbie OpaBH/ia N 9 13 EBponencKOM 3 kohommh6Ckoh Komhcchh OOH), fOCT P 41.13H-99. 


OCTMAA 


| ^fUQ«AHO>C1CMA 


iopwusmoe vnpAanuwti 






Pmc. 6.1. CxeMa CHCTeMbi TopM03Horo ynpae/ieHnw 
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TOCT P 51709-2001. TOCT 4364-88, OCT 37.001.067-86. Bonbiuas MaCTb stmx ACwyMeHT 08 
ycTaHaBnMBaeT rpe6oaaHMS h aiMeKTWBHOCTH topmosob HOBbix aBTOMo6nneM. B TOCT P 51709 2001 
yK33blBaeTCfl. K3HMM Tpe 60 BaHMSM AOnWHbl OTBenaTb T0pM03Hbie CMCTeMbi aBT 0 M 06 Mneii 
b 3KcnnyaTapnM. TopM03Hbie Tpe6oBaHM« k hum MeHee wecTKne. seM k hobmm 3btomo- 
6Mn«M. 

B TexHMMecKOM rmaHe Tpe6oBaHMS k ropM03HbiM CMCTeMaM c/ieayiomBe: 

— o6ecneaeHMe MMHMManbHoro ropM03Horo nyrii, MaKCMManbHoro ycTaHOBMBUjerocfl 33MeAne- 
hmh mam ropM03H0M cm/iw Ha nonecax: 

— yaepwaHHe TpaHcnopTHoro cpeACTBa Ha yiuioHe onpeAe/ieHHOH BenMHMHbi Ha ctobhkb; 

— COXpaHeHHe yCTOMHMBOCTM npw TOpMO>KeHMM (KPMTepMBMM yCTOMHMBOCTM CflyWaT /1HHGMHOG 
oTKnoHeHMe, yrnoBoe OTKflOHeHMe, yron cwiaAbiBaHMs aBTonoe3Aa); 

— cTa6nnbH0CTb ropM03Hbix cbomctb npM HeoAHOKpaTHbix TopMoweHHBX. npH KOTopbix npoMcxo- 
AMT pa30rpeB T0pM03HblX MeX3HH3M0B; 

— MMHHManbHoe BpeMB cpaSaTbiBaHHB TOpM03Horo npusoAa; 

— cneABiAee AeMCTBMe TopM03Horo npHBOAa. t. e. nponopqMOHa/ibHOCTb MewAy ycM/iMeM Ha ne- 
A3J1M (pbisare) H T0pM03HblM MOMeHTOM Ha KOJiece: 

— Manas pa6oia ynpaB/ienns TopM03HbiMM CMCTeMaMM (ycwnne Ha topmo3hom neAa/iM. b 3asn- 
chmocth ot Ha3HaHeHHS aBTOTpaHcnopTHoro cpeACTBa, ao/iwho 6biTb He 6o/iee 500-700 H; 
xoa topmo3hoh neAa/iM 80-180 mm); 

— noAAepmaHne ycTaHOBMBiueMCs ckopoctm npn abmwchmm Ha 33 ts>khom cnycwe (ass BcnoMO- 
raienbHOH topmo3hom CMcreMbi); 

— OTcyrcrBHe no/iHoro 6/ioKMpoBaHMfi ( 103 a) Konec; 

— HepaBHOMepHOdb A6hctbhs TopM030B neBoro m npaBoro Konec oahom ocm He AO/WHa npe- 

BbiujaTb onpeAeneHHofi Be/iMMMHbi; 

— 0TcyrcTBne pa3Apa*<aK>iuMX opraHonenTMHecKMX HB/ieHMM npn rapMoweHMM (CKpnn. HenpusT- 
HbiH 3anax); 

— nOBbimeHHaa HaAe>KHOCTb Bcex 3/ieMeHTOB T0pM03HblX CHCTeM. OCHOBHbie 3/ieMeHTbl KOTopbix 
He AO/lWHbi BbixoAHTb M3 cipos Ha npoTsweHMM rapaHTMpoBaHHoro pecypca. 

flon>«Ha 6btTb Tame npeAycMOTpeHa CMrHa/iM3aqMfl. onoaemaiomafl BOAMTens o HencnpaBHo- 
ctsx b cMCTeMe TopM03Horo ynpaBneHMS. 

Pa6onas TopM03Has CMCTeMa aBTOMo6M/is o6biHHO npMBOAMTcs b AeMCTBMe howhom rop- 
mo3hom neAa/ibio. Ha aBT0Mo6M/isx. cneqMa/ibHO npeAHa3HaneHHbix ahs ynpas/ieHMS aoAMTe- 
/iSMM-MHBa/iMAaMM 6e3 ofieMX Hor, pa6onas TopM03Has CMCTeMa npMBOAMTCs b AeMCTBMe pyKOM 
ot cnepna/ibHoro pbisara, 3anpenneHHoro Ha pyne. Ha npMqenax m no/iynpMqenax pa6onaB cm 
CTeMa npMBOAMTCH b AeMCTBMe no rMApaB/iMHecKOMy. nHeBMaTMMecKOMy m/im 3/ieKTpMnecKOMy 
CMTHany, nocTynaiomeMy ottopmo3hom CMCTeMbi aBT 0 M 06 M/in-TstraHa b momcht Hanana erorop- 
MomeHMS. CymecTByK)TTaKweTopM03Hbie CMCTeMbi npMqenoB. b Koiopbix pa6osan CMCTeMa Ha- 
sMHaeT cpa6aTbiBaTb BcneACTBMe Ha6eraHMS (HanaTbieaHMS) npMqena Ha topmo3«iamm Taras, 
npn kotopom B03HMKaeT CMna chotms b cqenKe. Tawas TopM03nas CMCTeMa npnqena Ha3biBa- 
eTCH T0PM030M HaK3Ta. 

Pafionas T0PM03H3S CMCTeMa. K3K M CTOSHOHHaS M 3anaCHaS. COCTOMT M3 T0pM03HblX Mexa- 
hm3mob m TopM03Horo npMBOAa, Ha nerKOBbix aBTOMo6Mnnx, ManoTOHHawHbix rpyaosbix aeT 0 M 06 n 
nm m MMKpoaBTo6ycax. npuMeHStoT ycM/iMTe/ib topmo3ob. a Tanwe APyrne ycxpoMCTBa. noBbiuiaioiAMe 

34>t)>eKTMBHOCTb T0pM03HblX CMCTeM M yCTOMMMBOCTb npM TOpMOWeHMM. MHOTMe aBTOTpaHCnOPT- 

Hbie cpeACTBa MMetoT aHTMSnoHMpoBOHHyio cMCTeMy ropM030B (ABC). BXOAaiAyto b cocTae rop- 
M03HOTO npMBOAa (PMC. 6.2). 

ripM H3M3TMM topmo3hom neAanM yBe/)MHMBaeTCfl AaBneHMe mmakoctm b topmo3hom npMBOAe. 
B TOM HMCne B T0pM03HblX UM/IMHApaX KOAeCHblX T0pM03HblX MexaHM3M0B. Cpa6aTblB3HMe 
T0pM03HblX MeXaHMSMOB npMBOAMT K 33MeASeHMI0 BpdIMeHMS KOneC M nOSB/ieHMIO TOpM03HblX 
CMT1 B TOHKe KOHTaKTB UJMH C AOPOTOM. 
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Puc. 6.2 npnHUHriMa/ibHan cxeMa pa6oseii topmo3hom CMCTeMbi aBTOModnsin: 1 — T0pM03- 

Hovi ahck; 2 — CKoSa TopM03Horo MexaHM3Ma nepeflHnx Ko/iec: 3 — nepeAHMii Kornyp; 4 — mas- 
Hbm T0PM03H0M mm/imhap; 5 — 6anoK c AaTHUKOM aBapHMHoro naaeHMB ypoBHB topmo3Hom 
mMAKocTu; 6 — BawyyMHbiPi ycwiWTenb: 7 — To/mare/ib: 8 — neAa/ib TopM03a; 9 — BbiKAiosaTenb 
CBeTB TOpMOmeHMH: 10 - T0 P M03Hb.e KO/IOAKM 33AHMX KOflec; 11 - T 0 pM03H0kl UUnMHAP 33AHMX 
Konec; 12 - aaAHH* Kornyp; 13 - Kowyx no/iyocn 3aAHero MOCTa; 14 - Harpy304Han npywMHa: 
15 — pery/isTop AaB/ieHMa; 16 — aaAHne Tpocbi; 17 — ypaBHme/ib; 18 — nepeAHMPi (ueHTpa/ib- 
"bm) Tpoc; 19 - pb.nar cionHOMHoro ropMoaa; 20 - CMma/maTop aBapuMHoro naAeHMB ypoBHB 
T0PM03H0H wmakoctm; 21 — BbiKmoMaTenb cnrHann3aTopa CToaHosHoro TopM03a; 22 — topmo 3- 
wafl KonoAKa nepeAHMx Ko/iec 

3anacKaa ropwosMafl CMcrewa AonmHa McnoAb3oBaibc« npn otKaae mam HencnpaBHOcru 
paSonen to P mo3hom cuciewbi. Ohb Mower 6b.Tb Menee 3<J>ct>eKTHBHOM. new paeonan ropwosHaB 
cucTeMa. ripu 3TOM CHuxaeTCB, hto b pa604eii CMCTCMe OAHOBpeMeHHo MoweT nponaoPi™ otk33 
ne 6onee sew OAnoro a^Menra TopwoaHoro npusoAa mam MexaHH3Ma. B cnysae otcvtctbmb 
na a B TOMo6H/ie cneuna/ibHOM aeroHOMHOH aanacHa* to P mo3hom CMCTeMbi ee ^vhkumh MomeT 
Bbinon H BT b McnpaBHan nacn, P a6oHeM to P mo3hom CMCTeMw (HanpuMep. oamh h3 kohtvpob top 
M03H0T0 npMBOAa pafimeft topmoshoh cHcrewbi c cooTBeiCTBy l oa l kiMn TopMoaHb.MM Mexa H M 3 MaMn) 
HAH cTOflHOHHafl T0PM03H3B CMcieMa. Bawnoe Tpe 60 BaHMe k aanacHon to P mo3hoh cncreMe - 
Ha/iM4ne c/ieAamero AeiicTBMs. t. e. nponopunoHan b HOCTH MewAy yCMAMeM Ha neAa/in (pbinare) 
H TO pM03HblM MOMeHTOM H3 MO/ieCax aBT 0 M 06 HAfl. n 0 3TOMy Tpe 60 BaHHK) CTOBHOMHaB T0PM03Hafl 
cucTeMa 60 AbiUMHCTBa /lerwoBbix aBT 0 M 06 nneH (ynpaenneMast pbinaroM) He MOweT ObiTb n P n3na- 
na b KanecTBe 3anacHOM to P mo3hom CMCTeMbi. 
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Ha npnueriHbix rpaMcnopTHbix cpepcTBax HBPHHMe 3anacHOH topmo3moh CHCTeMbi He rpe6yerca. 
CMMTaeTca. hto TopMoweHHe aBTonoeapa npn 0TKa3e pa6oneH CMcreMbi npwuena 6ypeT o6ecnenn 
BaTbCB McnpaBHOw pa6oneH topmo3moh CHCieMOM mrana. B to we bpbmb paSoHaa TopM03Haa cue 
ipMa npHqena Bcerpa npoeiuMpyerca c ia«nM pacneTOM, hto6m b cnynae OTpbisa npnuena ot Tara- 
Ma ocymecTBnanocb asapHHHoe nopHoe 3KcrpeHHoe TopMowenne npnuena c 3<M>eKTHBHOCTbio. 
ne MeHee neM npeflycMOTpeHo ppa aanacHoPt topmo3hoh CHCTeMbi aBTOMoGnpa. K perKHM npnuenaM 
KaTeropHM 01 h 02, oSopypoBaHHbiM topmo30m HawaTa, Tpe6oBanne aBapHnnoro ropMoweHHa 
we npepT-BBaaeTca. opHaao ohm popwhw 6biTb CHa6weHbi CTpaxoaonHOH uenbio hph tpocom, coepn 
HPiomMM npHpen c aBT0Mo6npeM m o66cneHHBaiomHM Hewoe ociaTOHnoe ynpaBPeHne npnuenoM 
noepe ero OTpbisa OTTarana. 

CrOBHOHHafl T0PM03HaB CHCTeMa 06 blHH 0 npHBOPHTCB B fleviCTBHe OT pbinara (pyKOBTKH) pyKOH 
BopuTePfl. HHorfla croaHOHHaa CHCTeMa npHBopHTca b peiicTBHe hotoh ot cneunaabHOH nepaan. 
ypepwanne TpancnopTHoro cpepcTBa Ha yKPOHe popwho npoH3BopHTbCB nan Ha ynacTKe nop-beMa 
tbk ti ynacTKa cnycKa poporn. CTOBHOHHaa CHCTeMa poawHa ypepwHBaTb aBTOM 06 nPb hph npnuen 
(nopynpnuen) Ha ywiOHe onpepepeHHOii aePHHHHbi HeorpaHHseHHO poproe BpeMB. B cbb3h c 3thm 
HcnoPb30BaHHe. HanpMMep, rnppaBPHKH hph nnesMaTHKH b TopM03Hbix MexaHM3Max ctobhohhoh 
CHCTeMbi HeB03M0>KH0 M3-3a onacHocTM yresKH jkhpkocth hph B03pyxa CTenenneM epeMeHH. npn- 
BOP T0pM03HblX MeX3HH3M0B CTOBHOHHOH CHCTeMbi y COBpeMeHHbIX TpaHCTlOpTHblX CpepCTB MOWeT 
6biTb MexaHHHecKHM, OT Pbinara (nepaan) nepe3 Tpocbi (tbth) h pbinarn, aaeKTpHHecKHM, riHeBMa- 
THHeCKHM H T. fl. 

flPB 06 ecneneHHB T0PM03H0H 3<t>(|)eHTHBH0CTH P0CT3T0HH0 HCn0Pb30BaTb T0pM03Hbie Me- 
x3HH3Mbi Han6opee HarpyweHHOH och hph HecHOPbKHx oceii TpaHcnopTHoro cpepcTBa. 06bin- 
H0 PPB 3T0H LiePH HCnOPb3yiOT 33PHIOIO OCb HPH 3apHIOtO TePOKKy Tpy30B0T0 aBT 0 M 06 HPfl HPH 
aBTo6yca, 3apHioio ocb hph pBe 3apHHe och cooTBeTCTBeHHO pByx- hph TpexocHoro nopynpn- 
uena. Ha pernoBbix 3btomo6hpbx h npnuenax Harpy3Ka Ha nepepnioio h 3apHtoio och paenpe- 
pePBeTCB noHTH ophh3kobo. RosTOMy y hhx CTOBHOMHaa CHCTeMa o6biHHO BbinoPHena c hc- 
n0Pb30B3HHeM 38PHHX, HeynpaBPfleMbIX KOPeC, HTO KOHCTpyKTHBHO HeCKOPbKO npoipe. Xotb 
npHHLiHnHaPbHO B03M0>«Ha h TexHHnecKH peaPHSOBana nenoTopbiMH (JjHpMaMH CTOBHOHHaa 
TopM03Haa CHCTeMa Ha nepepHnx Koaecax perKOBoro 3Btomo6hpb (HanpnMep. neKorapbie 
3Btomo6hph SAAB), 

BcnoMoraTePbHaa ropM03Haa CHCTeMa. orpaHHHHBaioipafl CKopocTb pBnweHHB aBTOMo6Haa 
na ppHTePbHbix enyewax. BbinoPHaeTca He 33bhchmoh ot ppyrnx rapM03Hbix cncTeM. 

TpaHcnopTHoe cpepcTBO npn pbhwchhh nop ytoiOH HaHHHaeT notrreneHHO pa3roHBTbCB. pocth- 
raa ckopocth, onacHon c tohkh 3peHHB bophtcpb ppb 6e3onacHoro pBHweHHfl, BopnTePb npnTop- 
MawHBaeT, ncnoPb3ya pa6onyio ropM03Hyio cncTeMy, CHHwaa CKopocTb po 6e3onacHOH. Hepe3 
HenoTopoe BpeMB aBTOMoSnPb BHOBb paaronaeTca h uhkp npHTopMawnBanna noBTopaeTca. 
3a nyTb pBHweHHB c nepeBapa pphhoh 5-20 km uhkpu npHTopMawnsaHHa paSoneH CHcreMoii 
MHorowpaTHO noBTopaioTca. 3to conpoaowpaeTca h3hocom whh, topmo3hwx HanpapoK h — 
caMoe rpaBHoe — yBePHnenneM TeMnepaTypw TopM03Hbix MexaHH3M0B. b nepeyio onepepb 
TopM03Hbix HaKPapoK. RpH pa3orpese HaKPapoKTopM03Hbix MexaHH3M0B CHnwaeTca kosiJxJjhuh- 
eHT TpeHHB HawiapKH o topmoshoh 6apa6aH. a cpepoBaTePbHO. h topmo3h3B 34>0eKTHBHOCTb 
T0PM03HOT0 MexaHH3M3. B peayPbTaTe 3<t)Ct.eKTHBH0CTb TOpMOWeHHB 3BT0M06HPB B H3HaPe 
cnycKa c ropw h b KOHpe, npn npoanx paBHbix ycpoBnax, coBepweHHO pa3PHHHaa. Pe3Koe yxyp- 

UieHHe T0pM03HblX CBOHCTB 3BT0M06HPB C TOPBHHMH T0pM03MblMH MeX3HH3MaMH MOWeT npHBe- 
CTH K popOWHO-TpanenOpTHOMy npOHCUieCTBHK) C TBWePblMH nocpepcTBHBMH. 

no3TOMy 6bma pa3pa6oTana ppb TflwePbix aBT0M06HPen h aBTonoe3poB Tawaa T0pM03Haa 
CHCTeMa, KOTopaa o6ecnenHBaeT ppHTePbHoe penwenne Ha cnycae c He6oPbiuoH poctoahhoh 
CKopocTbio 6e3 HcnoPb30BaHHB (h pa3orpeea) MexaHH3M0B pa6oneH topmo3hoh CHCTeMbi 
nocpepHne popwHbi ocraBaTbca b xopophom coctobhhh h iotobhocth BbinopunTb b <iio6om 
MOMeHT TOPMOWeHHe C MaKCHMaabHOH 3([)4)eKTHBHOCTblO- 
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Tskoh cucTeMOM nBnfleicn BcnoMorarenbuafl (sropoe M83B8Hue - M3HOcocTO*Kan) topMoa 
navi CMCteMa BcnoMoraienbHan cwcreMa we Mowei CHH3nrb CKOpocrb aBTOMo6n/m uo Hynn. 
no HopMaiMBHbiM floi<yMPHiaM 3<J)(J*eKinBHOCib BcnoMorarenbHOM topmo3hom CMCieMbi CMMraeT 
CB flOCiaTOHHOft. eC/lM MB yKnOHe B 7 % fl/IMHOl5l 7 KM CKOpOCTb aBT 0 M 06 H/ia nOAaepWMBaeTCfl 
Ha ypoBMe (30±5) km/h. 

KOHCTpyKIHBMO BCnOMOtare/lbHaB T0PMO3H3B CHCTeMa BbinO/lHBeTCB CBMH3C TpeMfl cnocofia- 
mh: MorooHhiK TopM03. rHflpaBmiHecKMK TopM03-3aMeflnnTenb h aaeKipHHecKHti TopM03-3aMeA- 
nmeflb. CneAyeT MMetb b bhav. hto b Ka'ieciee TopM03a-3aMeA/ime/iB Ha kswaom aBTOMo6nne 
mowho ncnonb30B3Tb ABMrarenb, pa6oTaK>mnPi Ha pewMMe xonocroro xoAa (TaK Ha3biBaeMoe 
ropMomeHMe ABuraTeneM). Topmo3hom mombht, co3AaBaeMbin b stom cnynaeABMraTeneM. yBe/in 
HMsaeTCB npM BHnioHeHMH hh3Ujmx nepepan b Kopo6Ke. Oahsko topmoshom MOMeHT, pa3BHBae- 
MbiH ABiirareneM. pa6oTaioiAHM Ha xo/ioctwx ofiopoiax, He6onbwoii h He o6ecneHHBaeT Heo6xo- 
AKMoro 3aMeAaeHMB aBTOMo6Hn« 6onbwoM Maccbi. 

Bonee 3(fi<J)eKTKBHbiH motophum topmos (ropHbin topmo3) npeACTaBnneT co6on ABHraie/ib aB- 
I0M06H/19, 06 opyAOBaHHblM AOnO/lHHTe/lbHblMM yCTpOMCTBaMH BbimilOHeHHfl nOASHH TOn/lHBa 
h noBopora 3acnonoK b BbinycKHOM Tpy6onpoBOAe, co3flaiomnx Aono/inme/ibHoe conpoTMBneHne. 

npM TopMomeHMM BOAHTe/ib c noMombio nHeBMaTHsecKoro npHBOAa noBOpanHsaeT 3acnon- 
Ky b Tpy6e rnywnTenn b 3aKpbiroe nonoweHHe m nepeMeiyaei penny TonnuBHoro Hacoca BbicoKO- 
ro AaaneHMfl b nonoweHiie HyneBon nopanw Ton/insa b ABnraie/ib. BcneACiBne sthx ashctbhm 
ABMraTenb 3btomo6h;i9 rnywnTcn (ho BpameHne KonennaToro Bana He npeKpamaeica) m ciaHo- 
BKTCK HeB03M0>KHbiM BbinycK B03Ayxa H3 ah/ihhapob Hepe3 BbinycKHOM TpaKT. B TaKTe Bbinycna 
nopuieHb crpeMHTCfl BbiTonKHyTb B03Ayx sepe3 BbinycKHon Tpy6onpoBOA. ripn 3tom nopweHb 
ncnwTbiBaer conpoTMBneHne, MHoronpaTHO cwnMaq B03Ayx. C/ieACTBueM aroro conpoTusneHHn 
nepeMemeHMio nopuiHK KB/i9eTC9 3aMeAneHne BpameHnn KoneHnaroro Bana, n. cneAOBaTenbHO, 


nepeAana ot Hero nepe3 TpancMHCcmo ropM03Horo MOMeHTa k BeAyiAMM no/iecaM aBTOMoSunn. 

^HAPaB/iKsecKHK TopM03-3aMeA<iHTenb npeACTaB/ineT co6on ycipoficTBO H3 AByx nonacTHbix 
Konec, He csHsaHHbix atecTKOAPyr c APyroM, ho pacnonoweHHbix APyr HanpoTHB APyra Ha He6onb- 
luom paccroflHKM. /lonacTHbie noneca ycrraHOBneHbi b OTpenbHOM Kopnyce m/im BdpoeHbi b thapo- 
MexaHHHecKyio nepepany (rMn). Oaho nonacTHoe Koneco yciaHoeneHO na sane TpaHCMuccMH Ha- 
npHwep na KappaHHOM. h spamaeiCK BMecre c hhm, a aiopoe noneco HenoABnmHO n coeAHHeHO 
c KopnycoM xopMoaa. fr* cosAanun conpoTMB/ie H n« BpameHnw KapAaHHoro Bana nopnyc c noMo- 
u*b» cneunanbHoro nacoca HanonnKerc* MacnoM. Macno paaroHnerca nonacraMH spamato- 
merocfl Honeca, nepeTenaeT Ha nonacm HenoABHwnoro Koneca. r fl e ero cnopocTb pesno 
aaMeAnaerca h aarew hobtopho nocrynaer na nonaiKH Bpaman-meroca noneca. n P n nonapannH 

Meanae H T a c raT M 6blCTP ° 8pal^a,0Ule^0cs, ^nacrnoro Koneca Bpamenne nocneflHero aa- 
InT, ^ 3y,0lMMrtC51 r °P M03H0i:i MOMeHT nepea TpaHCMnccn.0 noABOAnica k BeAVmnM 

HarPe n BaeMOe 8 - p ^ ce -pMoaa-aaMeAnHTena Macno oxnaZexca 
aaMeZrenb Mo«efofi 10Pe ' Bb,K,,K>MeHMS) T °P M °3a Macno wan^r na Kopnyca. Thapo- 
HaBn^aT neoen ^ ^ HeCK °' 1bK ° CTyneHe ' m ^hchbhocth TopMomennK, ecnn ycra- 

— C e R " ePefl K0P06KOM nepefla4 ' HeM nepepana, reM a^eKTMBnee nponcxoflHT 


no^nn' 3 n ° Ka3aM npMHUMn rHApaanHsecKoro TopMosa-aaMeAnmenH 

n,c, Tiz ™ P0T0P 38 " w " w a ■"" 

B03HMKaet Mar hh i hob cnnn R r,« nn„» o, ° Pa ’ nP noflase Han PB>KeHna Ha o6motkh ciarop 

toiMMKCH 70PM03HOM MOMeHT sene - _ lByiou * ee CB 060 AHOMV BpauieHHio poTopa 06pa3; 

ananof hhho rnapaenMnecKOMy ropMosy ^^menw hTdh 4 Be/,yiU,1M KOnecaM aBi 0 M 06 nn: 
ro ropMoaa aaMeA/mtens H P 6 4 "P^BeAena cxeMa aneKTpMnecw 
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Puc. 6.3 ruflpaB/iMHecKMM T 0 pM 03 - 3 aMefl/)MTe/ib: 1— Kopnyc: 2 — nonactHoe Koneco 
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Taxwe cneayeT oTMeTMTb, mto Ha npmtenax m nojiynpMpenax npn Heo6xoanMocTn Tanwe mo- 
weT ycTaHaB^MBaTbcn TopM03-33Mea/iMTe/ib. Oh MOweT 6biTb 3/ieKTpMnecKoro hah mapaBriHHec- 
Koro Twna. Ann aroro oflHa m3 oceM KOHCTpyKTHBHo ao/i>«Ha GbiTb BbinoaHena g no/iyocsMM, 
Memay KoropbiMM ycTaHaB/iMBaeTcn 3aMea/iMTe/ib. BK/HoseHMe m BbiK/HoneHMe 3aMea/iMTe/in npo- 
M3BoanTCfl BoameaeM M3 na6nHbi Tirana. 


§35 

T0PM03HblE MEXAHM3Mbl 


Topmo3hom MexaHM3M npeaHa3HaHeH ans C03aaHMs TopM03Horo MOMeHTa. npensrrcTByioiuero 
BpaiuGHMKj Koneca aBTOMoGM/in m/im 3/ieMem-a TpaHCMMCCMM. coeanHeHnoro c KO/iecoM. HaM6o- 
nee pacnpocrpaHeHHbiMM TopM03HbiMM MexaHM3MaMM hb/ismotcb cfjpMKUMOHHbie, npMHUMn aeMCT- 
BMf) KOTopwx ocHOBaH Ha TpeHMM BpamatouiMxcn aeTa/ieM o nenoaBMWHbie. no (J/opwe Bpamaio- 
LUMxcfl aeTa/ieM iJ)pMKUMOHHbie ropM03Hbie MexaHM3Mbi ae/iflTCR Ha 6apa6aHHbie m ancKOSbie. 
HeBpamawmMMMCH aeTa/iAMM 6apa6aHHbix rapM030B Moryr GbiTb KO/ioaKM m/im neHTbi. aMCKOBbix 
T0PM030B — TO/lbKO KO/IOAKM. 

HanGo/iee pacnpocTpaneHHoe Meao pa3MeiaeHMsi TopM03Horo MexaHM3Ma — BHyrpM KO/ie- 
ca (xotb 3to m yBe/iMHMBaeT HenoapeccopeHHbie Maccbi), noaTOMy t3km© MexaHM3Mbi Ha3biBai0T- 
CH Ko/iecHbiMM. MHoraa rapM03Hbie MexaHM3Mbi pacno/iaraioTCfl b rpaHCMMCCMM 3 Btomo6m/ih. 
HanpMMep aa kopoGkom nepeaan mam pasaaranHOM kopoGkom, nepea maBHOM nepeaaneM m/im 
Ha nonyocnx. Tanne MexaHM3Mbi Ha3biaaioTCfl TpaHCMMCCMOHHbiMM. 

T0PM03H0M MexaHM3M /uo6oro rnna aoJiweH co3aasaTb MaKCMMa/ibHbiii topmoshom mombht, 
Mano aaBMCfliMMM ot Hanpae/ieHMH apameHMS TopM03Horo ancwa mam Sapa6aHa, 3aMac/iMB3HMH 
vim nonaaaHMfl enarM Ha <J/pMKUMOHHbie noBepxHocTM, mx TeMnepaTypbi. 3aaop MeMay 0pmkum- 
OHHbiMM nosepxHocTPMM TopM03a ao/iweH 6biTb MHHMMa/ibHbiM ann Gbidporo cpa6aTbiBaHMsi Me- 
XdHM3Ma npM TopMoweHMM. Bc/ieacTBMe M3HauiMBaHMfl cJ/pmkumohhom noaepxHOCTH KO/ioaxM m/im 
neHrbi 3a3op b 3Kcn/iyaTapMM HeM36emH0 yBe/iMHMBaeTcsi. noaroMy /iioGom ^pmkmmohhwm top- 
M03H0M MexaHM3M aonweH MMeTb ycTpoHCTBO. noaao/imomee aBTOMaTMnecKM m/im BpyHHyio boc- 
CTaHaB/lMBaTb nepBOHaMa/lbHblft MMHMMa/lbHblM 3a30p. 

HaMMeHee pacnpocTpaHeHbi b HacTO«mee bpcmb Ha 3 btomo6m/)hx /lenTOHHbie 6apaoaMHbie 
TopM03Hbie MexaHH3Mbi •pmc. 6.5). Ohm coctoht m3 Bpaiaaiomeroca 6apa6aHa m HenoaBMWHOM 
MBHTbi, Bo BpeMfl lopMoweHMB zieHTa npMWMMaercn k oapaoahy. co3aaBan topmo3hom momcht. 
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Phc. 6.5. /leHTOSHbiM 6apa6anHbm topmo3- 
hom MexaHM3M 



Pmc. 6.6 KoaoflOMHbie 6apa6aHHbie topmo 3- 
Hbie MexaHM3Mbi: a — MexaHM3M c oahocto- 
POHhmmh onopaMM; 6 — c pa3HeceHHbiMM 
onopaMM; a — M6X3HM3M c caMoycM/ieHM- 
eM; r — MexaHM3M c pa3mMMHbiM Ky/ianoM 


OTpvmaTenbHbiM cbomctbom /lemoMHoro MexaHM3Ma nB/wiOTCfl 6o/ibiune Aono/iHMTe/ibHbie 
paflua/ibHbie Harpy3KM, AeMCTBytomMe npn ropMOweHUn Ha onopbi 6apa6aHa. m HeB03MOWHOCTb 
nojiyneHMs n/iaBHoro TopMoweHMfl. M3-3a Ma/iofi /kcctkoctm neHTbi 3a3op Meway HeM m 6apa6a- 
hom flonweH 6biTb 60/ibiAHM, hto yBennHHB36T xoa topmo3hom neAa/iM m CHMwaeT 6biCTpoAeMCT- 
BHe TopM03a. ycrpoHCTBa ana perynnpoBaHH« 3a3opoB b neHTOHHbix TopM03ax c/iowhw. HeHa- 
AewHbi b pa6oTe m Tpe6yioT Hacroro o6c/iy>«nBaHnn. H3-3a yKa3aHHbix HeaocraTKOB neHTOHHwe 
TopMoaa peflKO npMMGHfitOT Ha coBpeMeHHbix TpancnopTHbix cpeACTsax (TonbKO HHoraa b ctoa- 
HOHHblX T0pM03HblX CMCT6M3X). 

KonoflosHbie 6apa6aHHbie TopM03Hbie MexaHM3Mbi, HecMOTpn Ha cboio BHeiuHioio cxo- 
wecTb, cymecTBeHHO OT/iMnaioTCfl apyr ot flpyra no KOHCTpy ki/mm m cbomctb3m. Ha puc. 6.6 npwi- 
BeaeHbi ocHOBHbie cxeMbi 6apa6aHHbix KO/ioaoMHbix topmo3ob. B ochobhom ohm pa3nMHa>OTCfl 
no pacnonomeHMio onop ko/ioaok m xapaicrepy npMBOflHbix cma, pa3ABMraiomMX ko/ioakm m npn- 
WMMaiomMx mx k 6apa6aHy M3HyrpM. PaanMMMB b kohctpvkumm npeflonpeaeJineT m p33/imhmb 
B CBOMCTBaX. 

Ha PMC. 6.7 nOK33aH OapaoaHHbIM T0PM03 C paBHbIMH npMBOAHblMM CM/iaMM M OAHOCTO- 
poHHMM pacno/ioJKeHMeM onop ko/ioaok. 

OnopHbiM amck 3a«penneH Ha 6a/iKe MocTa. B hmwhbm nacTM onopHoro AMcna ycTaHOB/ieHu 
Asa na/tbua, Ha Koropbix 3aKpenneHbi aKcpeHTpMKOBbie tiiaM6bi. Clo/ioweHMe na/ibpeB $MKCHpy 
•ot raMwaMM. Ha 3KCueHTpMKOBbie uaiiebi HaAeTbi hm/khmb kohuw ko/ioaok. Pery/iMpoBOMHbie3KC- 
ueHTpMHM 3anpenneHbi na onopHOM Ancwe 6oat3mm, yaep>KMBaeMbiMM ot npoM3BO/ibHoro nposo- 
panMBaHMH npeABapMTenbHo cwaTbiMM npy»<MH3MM. CraMHaa npywMHa npMWMMaeT «a>«Ayio 
KonoflKy k ee perynMpoBOHHOMy 3KCueHTpMKy. (IpywMHa cJ>MKCMpyeT pery/iMpoBOHHWM SKCtteHTpMK 
b /)io6om nonowteHMM npM noBopoTe ero sa ronoBKy 6o/ttob. T3hmm o6pa30M, Ka/KAan KonopKa pen 
TpMpyeTcn OTHOCMTenbHO topmo3hoto 6apa6aHa pery/iMpoBOHHbiMM SKCueHTpMKaMM m 3kcught- 
PMKOBbiMM iuaM6aMM nanbueB. BepxnMe kohuw ko/ioaok conpMKacaiOTCfl c nopujHHMM pa6onero 
MMnMHApa. Ot 60 K 0 Bbix CMeu/eHMM ko/ioakm yAep/KMBaioTCfl nanpaB/mioiAMMM CKo6aMM c nnac- 
TMHHaTblMM npy/KMHaMM. fl/lMHa 0pMKUMOHHblX HaKnaAOK. npMKpen/ieHHbtX K nepeAHMM M 33AHMM 
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Pmc, 6.7. Eapa6aHHbm MexanHSM c paBHbiMM npHBopHbiMM cx/iaMH m oahoctopohhmm pac- 
no/ioweHMeM onop koaoaok: 1 — topmo3hom 6apa6an; 2 — (})pmkumohh3h HaKnaAKa; 3 — mo- 
noflKa; 4 — topmo3hom ihmt; 5 — topmo3hom umamhap; 6 — B03BpaTHbie (cTHWHbie) npywnHbi; 
7 — 3KCU6HTpMK peryAMpOBKM T0pM03a 

KOAOflKaM, HeoflUHaKosa. HawiaAKa nepeAHeii koaoakm A^inHHee 3aAH6M. CAenano 3to aaa o6ec- 
neMeHMH paBHOMepHoro n3Hoca Han/iaAOK, t. k. nepeAHnn koaoak 3 pa6oTaeT 6oAbiuee BpeMn KaK 
nepBHsnan m co3AaeT SoAbWMM topmo3hom mombht, neM 3aAHsn. 6apa6aH TopM03a npMKpenAen 
k CTynMLte no/ieca. Ana yAo6cTBa AOCTyna k koaoak3m 6apa6an cAe/iaH cbeMHbiM. 

ripn TopMoweHnn AaBAewne wmakoctm b koagchom uMAMHApe pa3ABnraeT nopujHvt b ripoTH- 
BOnOAOWHOM HanpaBneHMM, OHM B03A6MCTByiOT na BGPXHMG KOHUbl KOAOAOK. KOTOpbie npe- 
OAOAeBatOJ ycMAMe npywMHbi m npMWMMaioTca k 6apa6aHy. flpn pacTopMawMBaHMM AaBAeHMe 
b uMAMHApe yMeHbmaeTCfl m 6AaroAapa B03spaTH0M npywMHe. koaoakm cboabtcb b nepBOHa- 
naAbHoe noAoweHMe. 

B M6X3HM3MG MMeeicfl cnepMaAbHbiM npMBOAHOM pbinar, coeAMHeHHbiti bbpxhmm kohuom c oa- 
hom T0PM03M0M ho/ioakom. a nepea riAaHKy — cflpyroM. K HHWHeiny KOHLiy pwsara npMcoeAMHneT 
CB TpOC CTOflHOHHOrO npMBOAB. IlpM BblTflrMBBHHM TpoCa pbIHar nOBOpaSMBaeTCB M npMWHMaeT 
k 6apa6aHy CHasafla OAHy KOAOAKy, a 3aTeM sepe3 nAaHKy Apyryio, 
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TopM03 aeroMoOnn» c paaHacGHHWMM onopaMM Bbinonnen no cxeMe (cm. pmc 6.66), Om mmg 
er ABO OflMHSKOBWO I0pM03Hbl6 KO/IOAKM, KaiKAaFI M3 KOTOpbIX yCTaMOB/ieMa Ha COOTOeTCTByiOUieM 
onopHOM nanbUO. Ko/ioakm cmrMBaioTcn npywMHaMM. KoMyw ko/ioaom conpm/acaioTcsi c nopuiMBMM 
MonecHbix uunMMflpOB Pa6oHMe um/imhapw coeflMHeHbi c r/iasHbiM topmo3hwm umbmmapom m Me 
way co6om TpyGonpoBOAOM. MexaHM3M MMeer aBtoMaiMMecKoeycTpoMcrao perynnpoBaHim 3830pa 

OnopHbiii amcm cepsoTopM03a (cm. pmc. 6.6b) yMpen/ieH na nopo6Ke nepeflan: H8 weM ycTa- 
MOBnewbi ABe ko/ioakm, pa3WMMH0M m perynMpoBOMMbiM MexaHM3Mbi. BepxwMe KOHybi hoaoaok 
npMwaTbi CTBWHbiMM npywMHaMM k TO/iwaTenaM pa3WMMHoro MexaHM3Ma, a HamHae — k onopaM 
perynapOBOSHoro Mexami3Ma. ycunMe CTawHbix npywMH AeBofi ko/ioakm MeMbiue. neM ycM/we 
npywMH npasoM KonoAKM. Cyxapb perynupoao'iHoro MexaHM3Ma MomeT nepeMetuaTbcn BMecre c ono- 
paMM KonoAOK Ha 3 mm orHOCMre/ibHO BMHTa. B paciopMoweHHOM nonoweitHM cyxapb npawaT k hop 
nycy CMMbHbiMM npywMHaMM m yKa3aHHbiii 3a3op ycTaHaa/iMBaeTcn co ctopohm neBOM KonoAKM. 

npM nepeMemeHMM TopM 03 Horo pbinara ycunMe ot Hero nepe 3 Tary nepeAaeTca Ha AByn/ieMMM 
pbiHar. RonomeHMe TopM 03 Horo pbiaara b 3 aTopMo>KeHHOM coctobhmm <t>MKCMpyeTcn 3 aute/iK 0 M na 
3y6naTOM ceKTOpe. KopoTKoe nneso ABynnesero pbisara abbmt npn 3tom Ha p33>kmmhom crep- 
«eHb, KOTopbiM, BABMraacb b Hopnyc, P33boamt ujapMKaMM TO/iKaienM o6eMx ko/ioaok. riepsoM 
k 6apa6aHy npMWMMaeTcn nesas wonoAxa, MMeiomaa 60/iee cna6bie ciawHbie npywMHw. Eoim top- 
MoweHMe npoMCxoflMT npn ABMweHMM aBTOMo6n/ia BnepeA. to 3 Ta KonoAxa 3 axsaTbiBaeTca 6apa- 
6aHov m ee hmwhmiH KOHey nepeMemaeT npasyio KonoAxy ao ee conpMKOCHOBeHMB c 6apa6aH0M 
inepeMemeHMe hohoakm, Koropoe ne npeBbiu/aeT 3 mm, nponcxoAMT npoTMB xoAa kscobom crpe/i 
km). 06e kohoaxm pa6oiaioT wan nepBMMHbie. npMMew npMBOAHbiM ycM/iMeM a/ib npaBOM ko/ioakm 
ssnaeTca cM/ia TpeHMa, nepeAaBaeMaa ot /leBOii ko/ioakm. TaK Ka« topmoshom momcht tp3hcmmc- 
CMOHHoro croaHOHHoro iopM 03 a yBe/iMHMBaeTca rnaBHOM nepeAaseM, to ero pa 3 Mepw nonynaioT- 
ca MeHbiue. aeM paaMepbi KonecHbix topmo30b m/im topmo30b. ycraHOB/ieHHbix nocne Mewnonec- 
Horo AMCptl/epeHUMa/ia, 

TopM03 c paBHbiMM nepeivieineHMBMM ko/ioaok (cm. pmc. 6.6r). Ko/ioakm onMpaiOTca 
Ha OCM c SKCyeHTpMHHblMM UieMKaMM. OCM yCTaHOB/ieHbl M 3atl)MKCMpOBaHbl raMKSMM B KpOH- 
uiTeMHax. npMK/ienaHHbix KonopHOMyAMCKy. FlpM MOHTa>«eTopM03a oGecnesMBaeTca nosopaHM- 
BaHMe ocm m TeM caMbiM cMeiyeHMe KOHya ko/ioakm oTHOCMTe/ibHO 6apa6aHa. Ctb/khom npy/KMHOM 
ko/ioakm npMWMMaioTca k pa3>KMMHOMy Ky/ia«y. K KO/ioAxaM npMK/ienaHbi no ABe cfrpMKyMOH- 
Hbie HaunaAKM. Topmo3hom 6apa6aH ot/imt m3 nyryHa m npMKpenneH k cTynMye KO/ieca iunM/ib- 
KaMM. P33/KMMH0M Ky/iaK M3r0T0B/ieH KaK OA- 
ho ye/ioe c bs/iom m ycTaHOB/ieH b KpoHWTePi- 
He. Ha uj/iMyeBOM Konye Bana 3aKpen/ieH 
Pbisar. B pbisare pa3MeiyeHa sepBAHHan ne- 
peAaxa, cny>«amaB a^b perynMpoBaHMfl sa- 
30pa B T0pM03H0M MexaHM3M6. 

B pacTopMoweHHOM coctobhmm Memoy ho- 
noAxaMM m 6apa6aH0M MMeeicfl 3a3op. (IpM 
TopMoweHMM AaeneHMe B03Ayxa BoenpMHMMa- 
ercn MeM6panoM topmo3hom waMepbi. ycTaHO- 
B.neHHOM Ha KpoHUjTeMHe. m ee ujtok noBopa- 
MMBaeT 3a pbmar Ban c pa3>KMMHbiM KynaKOM. 

Kohoakm npM>KMMaKDTCH k 6apa6aHy. Bbi3biBa« 

TopMo/KeHMe KO/ieca. ripocJiMnb pa3>«MMHoro 
Kynana Bbino/iHen tax, HTo6bi oSecne'iMBaib 
nepeMeiyeHMe na oAMHaKOBbie paccraflHMB 
KOHyoB KonoAOK. 3 tmm AOCTM/aeTCH ypaBHO- 
eeujeHHOCTb ropM03Horo MexaHM3Ma, paBHbie 
T0pM03Hbie MOMeHTbl M M3H0C KOnOAOX. 



Pmc. 6.8. Topmo3hom MexaHMSM c k/imhobwm 

pa3WMMHblM yCTpOMCTBOM M aBTOMaiMsec- 

kom perynnpoBKOM 3a3opa: 1 — KonoAKa; 
2 — pa3)«MMH0M wimh: 3 — topmo3hom kpsh; 
4 — T0pM03H3fl KaMepa; 5 — npv/KMHa 
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Ha pnflo amoMoGHneH npuMeHeHhi ropM03nwo MexaHM3Mbi c ioimmobwm pa3WMMHbtM ycrpoM- 
cibom m aBioMatHHecKoa perynMpOBHOfi aa3opa (pMC. 6 . 8 ). 

Ha onopHOM flacHe 38HpermeM cynnopT, e uM/iMMflpMMecHMe oioepCTMfl woroporo ucraa/ieHM 
.una lo/iKarenn. BnyrpH nam/ioro ro/iKaTenn pa3MemeHbi peryanpoBosHwe BiyriKM. Ha MapywHo* 
IIOBepXHOCTM K3MU10M pery/IMpOBOMHOM BTy/iKM H8H8C6H8 CflMpa/lbHaB Hape3Ka C TpeyrO/lbMbIM 
npocptineM ayGbQB. a wa BHyrpeHHeM noBepxHOOM napesawa pe3b6a, b noropyio BBepHyT perynn- 
POBOMMWM BMHT. flpM nepBOManailbHOM pery/lMpOBKe T0pM03HblX MexanM3MOB POBOPOTOM pery- 
PHpoBOMMbix bmhtob ycTaHaBHHBawr 3a3op Mew/iy TopM03HbiM 6apa6aHOM m KO/iOfluaMM. Benn- 
4MHa Koioporo aaTeM no/wepwasaeTCfl asTOMaTM'iecKM. K pery/iMpoBOHHbiM Bry/iKaM npumarbi 
xpanoBHKM. Koiopwe MMeioT 3y6bB, HaxoAmiiuecfi b aapenneHMM c HapywHbiMM 3y6bBMn peryriM- 
POBOHHblX BTyPOK. 

Pa3WMMHoe ycTpoMCTBO coctomt m 3 K/1MH3, flByx ponMKOB (ocm Koropbix pa3MemeHbi b cena- 
paiope), ynopwoM waM 6 bi m rp«3e3amMTHoro KonnaKa. npM TopMoweHMM Ha kpmh nepeaaeTca cm- 
na oi U1T0H8 topmo3hom KaMepbi, BCPepcTBMe sero oh nepeMemaeTca b oceBOM HanpaBneHMM 
m nocpepcTBOM ponMKOB pa3flBMra6T TOPwaTe/iM. nepeMemaiomMecfl npn 3tom pery/iMpoBOHHbie 
BTy/iKM m BMHTbi npMMMMaioT Ko/ioflKM k 6 apa 6 any, a co 6 asKa xpanoBMKOB nepecKaKMBaer nepe3 
3y6b» perynMpoBOHHbix erynoK. Kor/ja npoMCxoflMT pacTopMawMBaHMe m To/iKaienM co CBB33HHbi- 
mm c hmmm fleTanflMM flBMraioTCB b o 6 paTHOM HanpaBneHMM. pery/iMpoBOHHbie BTy/iKM noBopasM- 
BatoTcn noa^eMCTBMeM yCM/iMn, BoaHMxaiomero b 3apenneHMM Me>«ay co6asnaMM xpanoBMKOB 
m BTynoK. b pe3ynbTaTe nero BMHTbi BbiBepTbiBaiOTCH. MeMAy KonoflKaMM m 6 apa 6 aHOM ycTanaB- 
PMBaioTCfl Heo 6 xopMMbie 3a3opw. ripn yBe/iMHeHMM 3a3opa Meway KonoAxaMM m 6apa6aHOM co- 
634km xpanoBMKa nonaAaioT b 3auenneHMe c apyroM napon 3y6beB perynMpoBOHHOM BTynxM. hto 
aBTOMaTMHeCHM BOCCTaHaB/lMBaeT 3330P B T0pM03H0M MeX3HM3Me. 

M3BeCTHbl KOHCTpyKUMM 6apa6aHHblX T0PM03HblX MexaHM3M0B. npMMeHBBBJMXCB COBMeCT- 
HO C 3/ie«TpMHeCKMM T0pM03HblM npMBOflOM (pMC. 6.9). 

TopM03Hbie 6 apa 6 aHbl XO/ieCHbIX M TpaHCMMCCMOHHbIX T0PM030B 06 blHH 0 OTPMBaiOT M3 cepo- 
ro Hyryna. y HeKoropbix ropM030B amck 6 apa 6 aHa omuaMnoBaH M3 pmctobom CTa/iM m coeflMHeH 
c nyryHHbiM 6 apa 6 aHOM npM or/iMBxe b Hepa3beMHyio xoHCTpyxpMio. TopM03Hbie 6 apa 6 aHbi ner- 
kobwx aBT 0 M 06 MneM Bbino/iHBiOT M3 anKJMMHMeBoro cn/iaBa c 3a/iMTbiM BHyTpb nyryHHbiM xonb- 
poM, Ha 6 apa 6 aHax MHoraa ae/iaiOT pe 6 pa, yBenMHMBatoipMe wecTxocTb xoHcrpyxuMM m y/iynwaio- 
mne otboa TennoTbi. Kopoaxm 6 apa 6 aHHbix topmo3ob aab wecTxocTM b ceneHMM mmciot TaBpoByio 

$opMy. MHoraa xo/ioflxa onMpaeTca cboSoaho 
hm>khmm KOH 140 M na n/iomaflKV m ne tJjMKCMpy 
eTCfl. Tahan KonoflKa caMoycTaHaBPMBaeTCfl 
OTHOCMTe/lbHO 6apa08Ha npM TOpMOWeHMM. 
OpMKUMOHHbie HaK/iaflKM M3rOTaBPMBaiOT 
M3 MaTepManoB, o 6 naAaioiMMX 6 onbuiMM K03(J>- 
(J)ML)MeHTOM TpeHMS (flo 0,4), 60 /ibujOM Tenno- 
CTOMKOCTblO M XOpOLUeM COnpOTMB.nfleMOCTbK) 
M3HaaiMsaHMio- Patibuje HawiaAKM a roprweM 
COCTOBHMM (t)OpMOBaPM B OCHOBHOM M3 BOPOK- 
HMcroro acGecra a CMecM c opraHMnecHMMM 
CB«3blBaiOlUMMM BeipeCTBaMM (CMO/iaMM, Kay- 
MywoM. MacnaMM). CeMsac MCno/ib30BaHMe 
acGecTa b ropM03Hbix HawiaAHax 3aK0H0A3- 
Te/ibHO 3anpeiueH0. t, k. ac 6 ecr npM3naH ksh- 
peporeHHbiM MaiepMa/iOM. 

flMCKOBbIM T0PM03N0M M6X8HH3M 
c anetapMsecKMM hphboaom: 1 — cKoGa; (puc. 6.10) coctomt m 3 apamaiomeiocB AMCna, 
2 — OfiMOTHa; 3 — lllTOK; 4 — T0PM03H0M flMCH AByX HenOflBMWHblX KO/IOflOK, yCT3H0B/ieH- 



Phc. 6.9. Ahckobum topmo3hoh MexaHM3M 
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Pnc. 6.10, AncKOBbiM topmo3hom Mexa- 
hm3m: 1 — KonoflKn; 2 — cynnopr; 3 — amck 


Hbix c o6enx dopoH flMCHa BHyTpw cynnopra, 
sanpenneMHoro Ha KpoHuiTeiiHe uan$M. 
riO CpaSH6HMtO C KOAOAOHHblMM T0pMO3aMH 
6apa6aHHoro Tuna AMCKOBbie TopM03Hbie 
MexaHH3Mbi ofinaflaiOT nymuMMM 3Kcn/iyaiaun- 
OHHbiMH CBOHCTBaMM, a nocKO/ibKy nepeA- 
Hue Koneca TpeSyiOT npn TopMoweHMM npM- 
noweHMfl 6onee 3HaMHTenbHbix ropM03Hbix 
ycMJiMH, to ycTaHOBKa nepepHMX Konec stm- 
MH flHCKOBbIMM T0PM033MM y/iyHUJaeT 3KC- 
nnyaTapHOHHbie KanecTBa aBTOMo6nna. 

Ec/IH T0pM03H0M npHBOfl rHApaB/lHMeCKMM, 
to BHyTpH cynnopTa naxoflHTcn oamh m/ih ne- 
CKOnbKO THflpaBnHHeCKHX UM/lHHflpOB 
C nOpUJHflMH. EC/IH npHBOfl (IHeBMaTHMeC- 
KHH, TO CynnopT HMeeT KAHHOBOe MAH MH06 
npMWMMHOe yCTpOMCTBO. npH TOpMOWeHHH 
HenoflBHWHbie koaoakh npnwMMaioTcn 
k spamaiomeMycR Ancwy. nonBnmoTcn cnna 
TpeHHR H T0PM03H0M MOMeHT. flHCKOBblH 
T0pM03H0H MeX3HH3M XOpOLUO BnHCblBaeTCA 
b KO/ieco. rnvieeT He6onbwoe hmcao 3/ieMeH- 
tob h Manyio waccy. 

3tot topmo3HOm MexaHH3M oSnaAaeT 
BblCOKOH CTa6H/lbHOCTbtO CBOHX XapaKTe- 
PHCTMK. 

flHCKOBbie TopM03a nonyHaioT Bee 6onb- 
ujee pacnpocTpaneHMe b pa6onnx T0pM03- 
Hbix CMCTeMax MyryHHbiM amck ycTaHOBneH 
Ha CTynnpe Koneca. C BHyTpeHHen ctopohu 
amck oxsaTbiBaeTCft cynnopTOM, yKpenneH- 
HblM Ha KpOHUJTeHHe nOBOpOTHOM uan(j)bl. 

B na3ax cynnopTa ycTaHoaneHbi paConne um- 
AMHApbl. B 06pa60TaHHblX C BblCOKOH TOHHO- 
CTbtO OTBepCTHRX pMAMHApOB pa3MeiAeHbl 
nopwHH. TbiAbHbie hbctm pmamhapob coeAM- 
HeHbl Tpy6K0M Me>KAy C 060 M H C maBHbIM T0pM03HblM UMOHHAPOM. CynnopTbl 6blBaiOT C OAHO- 
CTOpOHHMMM H/1H AByCTOpOHHMMM nOpiDHRMH. ECAM CynnopT HMeeT OAHOCTOpOHHMe nOpUJHH. 
ohh pacnonaraioTcn c BHyTpeHHen ctopohu, rAe o6ecneHMBaeTcn nyHiuee oxnawAeHMe. 

npH TOpMOWeHHflX T0PM03H0M AMCK, KOAOAKM H CynnopT CH/lbHO HarpeBBIOTCn, HTO MOWeT 
npHBecTH k cHHweHHK) T0pM03H0H 3({)ct>eKTHBHOCTH. Oxna>KAeHMe ocymecTB/meTCfl Ha6eraK)- 
iahm noTOKOM B03Ayxa. Ann nyswero otboas Tenna b amckc Koneca HHorpa AenaiOT oTBepcTnn, 
a ahck TopM03Horo MexaHH3Ma BbinonHRtoT c BeHTM/inpyeMOH BHyrpeHHeM nosepxHOCTbio 
(pwc. 6.11). 

y CKOpOCTHbIX 3BT0M06HneH AAR HHTeHCHBHOTO OfiAysa T0PM03H0T0 MexaHH3M3 BbinOAHRIOT 
cnepnanbHbie a3poAMHaMMsecKMe ycTponcTBa b BHAe B03Ayxo3a6opHHKOB. Ha roHOHHbix aBto- 
Mo6H/inx npHMeHnioT KepaMHsecKHe amckh. ctohkhc k neperpeBy. o6ecneHHBa>omMe xopouiyio 
3tJ>0eKTHBHOCTb TopMomeHHn h BbicoKyio AonroBeHHOCTb. B nocneAHee BpeMS nepaMHHecKHe 
TopM03Hbie amckh (pnc. 6.12) Havana npMMeHRTb h Ha neKoropbix aBTOMoennnx ceputiHoro npo- 
H3B0ACTB3. 



Pnc. 6.11. TopM03HOM MeXaHM3M C BeHTMilM* 
pyeMbIM AMCKOM 
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Puc. 6.12. T0PM03H0H MeXaHH3M C KepaMM- 

neCKHM flMCKOM 


nopiUHM 06OMX UH/1HH/1P0B COnpMKacaiOTCT 
c ropM 03 HbiMn MonoflKaMM. HapeTbiMn cbommm 
OTBepcTMBMH Ha cneunanbHbie HanpaB/roiomMe 
nanbUbi cynnopra, m/im BCiaB/ieHHbiMM b HanpaB- 
p«iomne na3bi. Ann npeflOTBpameHMS flpe6ea>Ka- 
hmh Ko/ioflOK. ohm npMWMMaiOTCH k cynnopry npy- 
WMHHblMM 3/ieMeHTaMM pa3/lMHHb!X KOHCTpyKUMM. 
K KonoflKaM npMK/ieeHbi (JjpMHpMOHHbie HaK/iaa- 
km. Ha BHyTpeHHBM noBepxHOCTM Kaxtaoro um- 
ziMHflpa npoTOHeHbi KaHaBKM, b kotopnx ycraHOB- 
neHbi pe3MHOBbie yn/ioTHMTe/ibHbie KO/ibua. 3 tm 
K o/ibua He To/ibKo npeaoTBpamaioT yreMKy 
T0PM03H0M WMflKOCTM M3 UMOMHflpOB. HO M 06ec- 
neHMBaioT (3a cseT ynpyrocTM) nocae TopMowe- 
HMfl OTBOfl nOpiOHevi OT KO/lOflOK, aBT0M3TMHe- 
ckm noaqepwMBaa b HeoSxoflMMbix npeaeaax 
(0,05-0,08 mm) 3 a3op MewayflMCKOM m KonoflKaMM. 
UMJlMHflPbl 3aKpblTbl pe3MHOBblMM nbl/ie3atUHT- 
HbiMM HexnaMM. C BHyTpeHHeii cropoHbi topmo 3 
3anpbiT KOwyxoM. HeKoropbie KO/ioflKM yKOMnneK- 
TOBaHbl aaTHMKOM M3HOCa, KOTOpbIM npM MMHM- 
Ma/ibHO flonycTMMOM M3Hoce KoaoflKM 3aMbinaeT 
uenb CMma/ibHoro ycTpoMCTBa. MH^opMMpyraine- 
ro BOflMTens 0 Heo6xoflMMOCTM 3aMeHbi ko/ioaok. 

Ha pMC. 6.13 noKa3aH amckobwm topmo3- 
HOM MeX3HM3M, KOTOpbIM npMMeHfleTCB Ha aB- 
tomo6m/ihx m npMqenax c nHeBMaTMsecKMM 
npMBOflOM T0PM030B. 



Pmc 6.13 AHCKOBbiii topmo3Hoh MexaHH3M c OHeBMaTMHecKMM npMBOAOM 
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§36 


T0PM03H0M nPMBOfl 


T0PM03H0M npUBOfl HeoSXOflMM flAA ynpaBneHMH T0pM03HblMM MexaHM3M3MM. T. e. AAA MX BKAIO- 
MeHwn. BbmniOMeHMS) m n3MeHeHMB pewMMa pa6oTU. B HacTomuee BpeMB b topmo3mwx cucTeMax 
npMMewfliorcB MexaHMHecKMM. rMApaBAMHecKMM, nHeBMaTMnecKMM. 3AeKrpMHecKMM, BaKyyMHbiii 
m cMeiuaHHbifi TMnbi npuBOflOB, K CMewaHHbiM othocat nHeBMorMApaBAMHecKMM. aneinponHeB- 
ManmecKMB, 3neKTporMAP3BAMHecKMM, nueBMOMexaHBHecKMM m. HaKOHeu, 6o/iee caowhum — 
riiAponHeBMorHflpaB/iBsecKBM npMBOAbi. Bee npuBOflbi MMeioT cbom npeMMymecTBa m HeAOCTaTKM 
m noaTOMy npHMenflioTCB b pa3AM4Hbix ropM03Hbix CMCTeMax na pa3HbiXTMnax asroTpaHcnopTHbix 
cpeflCTB. 

Topmoshom npBBOfl flo/iweH o6ecne4MBaTb nerHoe. 6bicipoe m OAHOBpeMeHHoe npuBe/jeHne 
b fleiicTBue TopM03Hbix MexaHB3MOB. Oh AOAweH pacnpefle/ifiTb npwBOflHoe ycanne Me>KAy Mexa- 
HM3M3MM ocert mam xonec b cooTBeTCTBBH c B3MeHeHneM BepTBKanbHOB Harpy3KB, npHxoflflmeBCfl 
Ha hmx. npHBOA TaHwe AOAweH o6ecne4MBaTb nponoppMOHa/ibHOCTb Mewiy ycMAMeM Ha nenaiw 
mam pbisare m cmabmm. npBBOABLUBMH Topwo3 b paSory, MMeTb BbicoKMM Kflfl, 6biTb HecnowHbiM 
m HaAewHbiM b 3KcnnyaTauBB. HawoHeu, npMBOA AonweH o6ecneHHBaib ABBweHwe KOAeca npn 
TOpMOWeHBM 6e3 nOAHOrO 6AOKMpOBaHMfl. 

MexaHHsecKHM topmo3hom npMBOA npeACTaBAfleT co6oii CHCTeMy tat. pbinaroB, tpocob, 
UiapHupOB M T. n.. COeABHflIOlAMX TOpM03HyiO neABAb C T0pM03HblMM MexaHM3M3MH. flo CepeAHHbl 
1940-x rr. t3kom npHBOA npMMeHAACA b pa6o4eM m ctoahoahom rapM03Hbix cucieMax. TAaBHoe 
npenMymecTBO MexaHMHecKoro npuBOAa — npocTOTa m HaAewHOCTb KOHCTpyKMMM. B npocieM- 
UjeM BHAe OH COCTOHT M3 T0pM03HOM neAaAM, yCT3H0BAeHH0M B Ka6HHe BOAHTeAA, COeAHHeHHOH 
TAraMM HAM TpOCaMM C pa3WHMHblM yCTpOMCTBOM MexaHMAeCKOTO TMna (CM. PMC. 6.5) KOAeCHbIX 
MAM TpaHCMMCCMOHHblX T0PMO3OB. 

C yCT3HOBKOM T0pM03HblX MeX3HM3M0B Ha BCe Adbipe KOAeCa, BMeCTO MCn0Ab30BaBliJMX- 
ca paHee AByx. MexaHMnecKMM npMBOA nepecTaA npMMeHATbCA b pa6oseM CMcreMe. 3to o6v 
ACHAeTCA CAOWHOCTblO KOMflOHOBKM npMBOAa. a TAaBHOe — HeB03M0>HH0CTbK> AOCTMTHyib 
B 3KCnAyaT3LlMM OAHOBpeMeHHOrO CpaSaTbIBaHMB Bcex HeTbipeX MexaHM3MOB M caowho- 
CTbio pacnpeAeAeHMA npMBOAHbix cma MewAy ocamm. TmaTeAbHbie peryAMpoBKM AaeaAM AMiub 
KpaTKOBpeMeHHbiM 34>())eHT. Mhokbctbo uiapHMpHbix coeAMHeHMM m onop b MexaHMMecKOM 
npMBOAe npMBOAMAO k 6onbWMM noTepuM Ha TpeHMe. 3tmmm noiepAMM o6bACHAeiCA hm3kmm 
K nfl MexaHMsecKoro npMBOAa. Ecam b npMBOAe McnoAb3yiOTCA Tpocu. to Heo6xoAMMbi nacTbie 
peryAMpoBKM, t.k. Tpocbi BbirnrMBaioTCA. (lepeHMCAeHHbie HeAOCTaTKM onpeAennioT HenpMTOA- 
HOCTb MexaHMHeCKOTO npMBOAa AAA pa60HMX T0PM03HblX CMCTeM COBpeMeMHbtX KOAeCHbIX 
rpaHcnopTHbix cpeACTB. OAHano M3-33 HeorpaHMneHHoro BpeMeHM abmctbmb npn yAep>xaHMM 
aBiOMoGMAen m npMuenoB Ha yKAonax m CToaHKax npMBOA ujmpoko npMMeHBeTCA a CTOAHOHHbix 
T0pM03HblX CMCTeMaX. 

OSblHHblM MexaHMMeCKMM npMBOACTOHHOHHOM CMCTeMbl pa60TaeT CAeAyiOIAMM 06pa30M (PMC. 6.14). 
Ann yAepmaHMH aBTOMo6MAB Ha CTOAHKe BOAMTenb nepeMemaeT pbisar ropM03a Ha ce6«. 3ro 
nepeMemeHMe nepe3 T«ry nepeAaeTca na ypaBHMTeAbHbiii pbinar, KoropbiM BbiTarMBaeT Tpocbi, 
npOAOJKCHHbie K 060MM T0pM03HblM MexaHM3M3M 33AHMX KOAeC. 

B topmo3hom MexaHM3Me MMeeTCH cneuMaAbHbiM npMBOAHOM pbinar. coeAMHeHHbm oahmm 
CBOMM KOHUOM C T0PM03HOM KOAOAKOM, a Hepe3 nAaHKy — C APyTO^ KOAOAKOM. llpM BblTHTMBaHMM 
Tpoca pbinar noBopasMBaeTCfl m pa3BOAMT koaoakm, npMWMMan mx k 6apa6aHy. B 3aisHyT0M no- 
AoweHMM T«ra m Tpocw yAepwMBaioTCA 3amenKOM, BxoAAiAeM b 3y6bfl xpanosoro MexaHM3Ma. Aas 
pacTopMawMBanMA MexaHMMecKoro npMBOAa BOAMTenb HeMHoro npMnoAHMMaeT pbisat. yianAM- 
eaei b pyKOH'r«e KHonwy m. yAepwMsan ee b nawaTOM noAoweHMM, onycwaeT pbinar bhms. flpn Ha- 
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Pmc. 6.14 MexaHHHecKHH npuBOfl ctohhohhoh topmo 3 hom CMCTeMbi: 1 — KHonua pbisara 
npuBopa CTOBHOHHoro ropM03a; 2 — pbisar npuBOfla CTOHHOHHoro TopM03a; 3 — pbinar pynHoro 
npMBOfla ko/ioaok; 4 — 3aflHne T0pMO3Hbie ko/ioakm; 5 — 3aflHMM Tpoc; 6 — pery/iMpoBOSHan 
raM«a c KOHTpraiiKovi; 7 — ypaBHme/ib 3aflHero Tpoca; 8 — HanpaB/imomuPi poamk; 9 — nepefl- 
hmm Tpoc; 10 — ynop BbiKmonaTe/ia cnrHa/iM3aTopa BumoMeHns cTOHHOHHoro TopM03a 


waiMM KHonKM ctiMHCupyiomafl 3au/e/iKa BbixoanT m 3apenneHM« c 3y6bftMM MexaHM3Ma. ypaBHM- 
Te/tbHbiM pbinar o6ecneHMBaeT noflany k o6omm TopM03aM OAMHaKOBbix npuBOflHbix ycwAMfi 
n npnwa™e hx ko/ioaok k 6apa6aHy c OAMHaKOBbiMw CM/iaMH. 

npuBOA CTosHosHoPt topmo3hoix cucTeMbi cospeMeHHbix aeTOMo 6 nnePi m npMuenoa c 3 Hepro- 
aKKyMy/iHTopoM othochtcb k riHeBMaTHsecKOMy Tuny npuBOAa. 

SHeproaKKyMynviTop npeAcraBnaeT co6om MomHyio npywMHy, ycrraHOB/ieHHyio BHyrpM l/m- 
ziMHApa m B03AePicTByioiAyio Ha nopmeHb co ujtokom. nopu/eHb noAHMMaeicfl m onycnaeTCfl npM 
M3MeHeHHH A3B/ieHMH B03AyX3 B l/H/lk/HApe, KOTOpoe BOAHTe/lb OCyU/eCTB/lfleT CneUMa/lbHblM 
KpanoM. ripn OTcyTCTBHM Aas/ieHHB BOSAyxa noA nopuiHew. npywHHa nepeMeu/aeT ero co luto- 
kom a KpaPiHee nonoweHHe, hto npMBOAHT k pa3ABnraHmo ko/ioaok tuiMHOBbiM win Ky/ianKO- 
BblM MexaHM3MOM H K 33TOpMa>KMBaHMIO aBT 0 M 06 nAB Ha CTOflHKe. llpyWHHa MOWeT yAep«H- 
B3Tb aBT 0 M 06 n/ib HBorpaHHseHHo Aonro. fl/in pacTopMawMBaHHB B03Ayx ot npana noAaeTCH 
noA nopu/eHb. KOTopbiA nepeBOAHTcn b nepBOHana/ibHoe no/ioweHMe, npn kotopom ko/ioakh 
M exaHH3Ma pacTopMawnBaiOTCfl, a npywHHa cwMMaeTcn, 3anacan 3Heprmo a/ia noc/ieAyiou/e- 
TO TOpMO/KeHMfl. 

THApaB/IHMeCKHM TOPM03HOM npMBOA aBT 0 M 06 nneM flB/lfleTCfl THAPOCTaTHHeCKHM. T, e. Ta- 
khm, b kotopom nepeAana 3Heprnn ocymecTB/ifleics AaB/ieHiieM whakoctw. npMHi/nn AencTSHfl 
THApocTaTHHecKoro npMBOAa ocHOBan Ha CBoiicTBe Hec>KHMaeMocTM mhakocth, HaxoAnii/eH- 
ch b noKoe, nepeAaBaTb co3AaBaeMoe b /iio6oh TOMKe AaB/ienHe bo Bee flpyrwe tohkh npH 
33MKHyT0M o6teMe. 
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flpMHijMnMa/ibHafl cxeMa rnAponpnBOAa ropM030B noKa33Ma Ha pnc 6.2. (Ipmboa coctomt 
M3 rnaBHoro ropM03Horo pMnMHApa, nopujeHb noToporo CBB3aH c topmo3hom neflanwo, nonec 
HbIX UMflMHflpOB T0pM03HblX MeXaHM3M0B nepeflHMX M 33 AH MX Ko/iec, rpy6onpoBOAOB h uinan 
TOB. coeaMHHioinMx Bee uM/WHAPbi, neaanM ynpaBneHnn h ycMnMTenn npHBOflHoro ycMnwa. 
Tpy6onpoBoabi, BHyrpeHHwe nonocTM rnaBHoro ropM03Horo m Bcex KonecHbix pnnnHApoB 
3anonHenbi vopmo3Hom wMAKOCTbio. noKa33HHbie Ha pucyHKe pery/wrap ropM03Hbix cun n mo 
ay/iaTop amn6n0KMp0B0HH0M cucTeMbi. ripn hx ycTaHOBwe Ha aBTOMo6nne, Tanme bxoaat b co- 
ct3b rMflponpMBoaa, 

npn HawaTHM neaaaM nopweHb r/iaBHoro topmo3hoto pnnnHApa BbiTecHaeT wnAKocTb 
b Tpy6onpoaoabi m KonecHbie pnnnHAPbi. B KonecHbix unnnHApax TopM03Han wnAKOCTb 3acrraB- 
nneT nepeMecTHTbca ace nopiuHH, BcneACTBne nero KonoAKn TopM03Hbix MexaHnaMOB npnwn- 
MaioTCB k 6apa6aHaM (nan flHCKaM). Korfla 3a3opbi MewAy KonoAKaMM n 6apa6aHaMH (AMCna- 
mh| 6yflyi BbiopaHbi. BbrrecHeHne wmakoctm m 3 rnaBHoro ropM03Horo UMnnHApa b KonecHbie 
CTaHeT Heso3MO>KHbiM. npM AaabHeHiueM yBenuMeHnn cnnw HamaTMn na neAanb b npnBOA6 
yBe/iHHHBaeTca AaeneHne wmakoctm m HaHMHaeTcn OAHOBpeMeHHoe TopMoweHne scex Ko/iec. 
HeM 6oabiuan cnna npnnoweHa k neAann, TeM Bbiuje AaBnenne, co3AaBaeMoe noptuHeM rnaB¬ 
Horo T0pM03H0r0 UM/IMHAPa H3 WMAKOCTb H TeM 6onbtljafl CHna B03A6HCTByeT Mepe3 KawAblH 
nopiaenb KonecHoro pnnnHApa Ha KonoAKy TopM03Horo MexaHM3Ma. TaKHM o6pa30M, oaho- 
BpeMeHHoe cpa6aibiBaHMe Bcex topmo30b h nocroaHHoe cooTHOineHne MewAy cnnon na Top- 
MosHofi neAann h npwBOAHbiMH cnnaMM topmo3ob oSecneHHBacTcsi caMMM npnHpnnoM pa6oTbi 
rnAPonpnBOAa. y coBpeMeHHbix npnBOAOB AaBneHne wmakoctm ripn 3KCTpeHH0M TopMo>«eHHM 
MomeT AOCTHraTb 10-15 Mfla. 

(1pn omycKaHMH topmo3hom neAann oHa noA AancTBMeM 803BpaTHon npywnHbi nepeMeipaeTcn 
b vicxoAHoe nonoweHHe. B ncxoAHoe nonoweHne CBoen npymnHon B03BpaipaeTcn TaioKe nop- 
meHb rnaBHoro rapM03Horo pnnnHApa, CTflWHbie npywnHbi MexaHM3M0B otboa«t KonoAKn ot 6a- 
pa6aHOB (ahckob). TopM03Han wnAKOCTb H3 HonecHbix pnnnHAPOB no Tpy6onpOBOAaM BbrrecHS- 
eTcn b rnaBHbifi T0pM03H0n pnnnHAP- 

ripen My mecTBaMH rnApaBnusecKoro npnBOAa HBnmoTcn 6bicrpoTa cpa6aTbiBaHMB (BcneACT- 
Bne HeoKMMaeMocTM wmakoctm h 6onbinoM wcctkoctm Tpy6onpoBOAOB), BbicOKnn Knfl. t. k. noie- 
pn 3Heprnn cBJoanbi b ochobhom c nepeMeweHMeM ManoBB3Kon wmakoctm m3 oahoto o6beM3 
b Apyroti, npocTOTa KOHCTpyKpnM. He6onbwne Macca n pa3Mepw BcneACTBne 6onbiuoro npnBOA- 
hoto AaB/ieHMfl. yA 06 cTB 0 komrohobhh annapaTOB npnBOAa h Tpy6onpoBOAOB; B03MO)KHOCTb 
nonyseHHB wenaeMoro pacnpeAenenwa ropM03Hbix ycnnnii MewAy ocsmh aBT 0 M 06 Mnn 3a cneT 
pa3nnHHbix AnaMeTpoB nopujHeii KonecHbix ph/imhapob. 

HeAOCTaTKaMH rnAponpnBOAa nenmoTCR: noTpe 6 HOCTb b cneunanbHon topmo3hoh wmakoctm 
c BbicoKoPi TeMnepaiypon mineHHfl m hh3kom TeMnepaTypon 3arycieBaHMfl; B03M0>ttH0CTb Bbixo- 
Aa M3 CTpofl npn pa3repMeTM3apMM BC/ieACTBMe yresKM wmakoctm npn noBpe>«A 6 HMM. unn Bbixo- 
Aa m3 ctpoh npn nonaAaHMM b npnBOA B03Ayxa (o6pa30BaHMe napoBbix npo 6 oK); SHasMTenbHoe 
CHM«eHMe Kflfl npn hmshmx TeMnepaiypax (hmjkb MMHyc 30 °C): TpyAHoeTb Mcnonb30BaHMB Ha 3B- 
ronoe3Aax Ann nenocpeACTBeHHoro ynpasneHMa TopM03aMM npauena. 

Ann Mcnonb30B3HMn b rMAPonpMBOAax BbinycKaiorcn cnepManbHbie jxmakoctm, HaabiBaeMbie 
T0pM03HblMM. T0pM03Hbie (KMAKOCTM M3rOTaBnMBaK)T H3 pa3HblX OCHOBax, HanpMMep COMpTOBOM. 
rnMKoneaoM m/im MacnnHon. Hx Henbsn CMeiuMBaTb Mew Ay co6om M3-3a yxyAiueHMn cbomctb m o6- 
pa30BaHMfl xnonbeB. Bo M36ewaHMe pa3pyiuenMn pe3MH0Bbix AeTanen rapMOSHbie wmakoctm. 
nonyneHHbie M3 HetJ)TenpoAyKTOB. AonycKaercn npMMeHfiTb ronbKO b rMAponpMBOAax. b kotopwx 
ynnoTHeHMH n mnaHrn Bbino/iHenbi M3 MacnocroMKOM pe3MHbi. 

Kan 6bino CHaaaHO Bbiiue, Ann noBbiuieHnn 6e3onaCHOCTM aBT 0 M 06 Mnn oh o6n3arenbHO 060 - 
pyAyeTcn 3anaCH0M topmo3hom CMCieMOM. Horopan Mcnonb3yeTcn npn BbixoAe m3 CTpon pa 6 oweM 
CMCTeMbi, (IpM Mcnonb30BdHMM TMAPonpMBOAa oh BcerAa BbinonHneicn AByxKOHiypHbiM. npaneM 
pa 6 oTocnoco 6 HOctb OAHoro KOHtypa He 33BMCMT or coctouhmh sroporo. npn raKOM c.xeMe npM 
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eAMHMHHOM HeMCnpaBHOCTM BbIXOflMT M3 CTpOB 
He Becb npMBOfl, a AMUJb HeMcnpaBHbiii koh- 
ryp. HcnpaBHbiM KOHTyp MrpaeT ponb 3anac- 
HOM T0PM03H0M CMCTeMbl, C nOMOlUblO KOTOPOM 
aBTOMoSMUb ocTaHaBnMBaeicfl. 

HeTblpe T0pM03HblX MeX3HM3M3 M MX KO- 
necHbie umamhapw MoryT 6biTb pa3HeceHbi wa 
ABa HeaaBMCMMbix HOHiypa pa3AM4HbiMM cno- 
C06aMM, K3K n0Ka33H0 Ha PMC. 6.15. 

Ha cxeMe (pmc. 6.15a) b oamh HOHiyp o6v 
eAMHeHbi nepBan cewuMB maBHoro pMAMHApa 
M KO/ieCHbie MMAMHAPbl nepeAHMX T0PM030B. 
BTOpofi KOHTyp 06pa30B3H BTOpOM CeKUMeM 
m oM/iMHApaMM 33AHMX TopM030B. Tanaa cxeMa 
c oceBbiM pasAenenMeM KomypoB npMMeHneT- 
cb, HanpMMep, Ha aBTOMo6M/iBX yA3-3160. 
TA3-3307. Bonee 3(t>c)>eKTMBHOM CHMTaeTCB am- 
aroHaabHaB cxeMa pa3A6AeHMB kohtypob 
(PMC. 6.156), npM KOTOPOM B OAMH KOHTyp 06 t- 
eAMHBKxr KO/iecHbie umamhapw npaBoro nepeA- 
Hero m zieBoro 3aAHero ropM030B, a bo btopom 
KOHTyp — KonecHbie pM/iMHAPbi AByx APyrnx 
T0PM03HblX MeX3HM3MOB (BA3-2112). npM Ta- 
kom cxeMe b caysae HencnpaBHocTM BcerAa 
MOWHO 33T0pM03MTb OAHO nepeAHee M OAHO 
3aAHee Koneco. 

B ocTaabHbix cxeMax, npeACTaBAeHHbix 
Ha pmc. 6.15, noc/ie 0TKa3a coxpaHHioT pa6o- 
T0Cn0C06H0CTb TPM MAM BCe MeTbipe T0pM03- 
HblX MeX3HM3M3, HTO eiye 60AbWe nOBbl- 
LUaeT 304)eKTMBHOCTb 3anaCHOM CMCTeMbl. 
TaK. TMAPOnpMBOA T0PM030B aBT 0 M 06 MAB 
Mockbmm-21412 (pmc. 6.15b) Bbino/iHeH c mc- 
no/ib30BaHMeM AByxnopaiHeeoro cynnopTa 
Amckoboto MexaHM3Ma Ha nepeAHMX KOAecax 
C 60AbUJMM M Ma/lblM nopiBHBMM. KaK BMAHO 
M3 CXeMbl, npM 0TKa3e OAHOrO M3 KOHTypOB 
McnpaBHbiM KOHTyp 3anacHOM CMCTeMbl Aefl- 
cTByeT am6o toabko Ha 6onbWMe nopujHM cyn¬ 
nopTa nepeAHero TopM03a. am6o Ha 33AHMe 
UMAMHAPbi M MaAbie nopujHM nepeAHero T0pM03a. B cxeMe (pmc. 6.15r) McnpaBHbiM BcerAa 
OCTaeTCB OAMH M3 KOHTypOB, 06beAMHHK>mMM KOAeCHbie UMAMHAPbl AByx nepeAHMX T0PM030B 
m OAHOTO 33AHero (aBT0M06MAb Volvo). HaKOHeu. Ha pmc. 6.15a noKaaana cxeMa c noAHbiM Ay6- 
AMpOBaHMeM (3H/1-41045), B KOTOPOM AK)60M M3 KOHTypOB OCyiAGCTBABeTTopMoweHMe ecex KO- 
nec. B ak>6om cxeMe o6B3aTeAbHbiM bbabbtcb HaAMHMe AByx He3aBMCMMbix rnaBHbix TopM03Hbix 
Umamhapob. KoHCTpyKTMBHO name Bcero 3to 6biBaeT CABoeHHbiM rnaBHbm mmamhap TaHAeM 
Horo TMna, c nocAeAOBaTeAbno pacnonoweHHbiMM He3aBMCMMbiMM mmamhap3mm b oahom Kop- 
nyce m npMBOAOM ot neAaAM oahmm ujtokom. Ho Ha HeKoropbix aBT0M06MABX npMMeHBtoT ABa 
o6biHHbix TAaBHbix pMAMHApa, ycTaHOBAeHMbix napaAAeAbHO c npMBOAOM ot neAaAM nepe3 ypae 
HMTeAbHbIM pblHaT M ABa UJTOKa. 



Pmc. 6.15. Cnoco6bi pa3AeneHMH topmo3ho- 
ro npMBoaa Ha ABa (1 m 2) He3aBMCMMbix 
KOHTypa 





























Puc. 6.16. DiaBHbiH topmo3hom phjimhap Tuna TaHAervi: Al, A2 — KOMneHcauMOHHbie oTBep- 
ctma; 61. 62 — nepenycKHbie OTBepcTMn; B, T, fl. E — no/iocTu; 1 — Kopnyc; 2 — Tpy6na; 3 — co- 
eflMHUTenbHas BTy/wa; 4 — 6aHOK; 5 — 3amnTHbiki KO/inanoK; 6 — astmuk cnrHa/in3aTopa asa- 
putiHoro naAeHun ypoBHS) topmo3hom wmakoctu; 7 — ynopHoe KO/ibuo; 8 — napywHaa MaHweTa: 
9 — HanpaB/iAiomafl BTy/wa; 10.17 — nopwHH: 11 — CTonopHoe KO/ibuo: 12 — yn/ioTHmenbHoe 
Kcwibpo; 13 — uiaPiea nopwHs; 14.16 — MaHweTbi; 15.18 — ynopnbie wafi6bi; 19 — npywnHa; 
20 — npo6Ka: 21 — 6 o/it aepwaTe/ia npywMHbi: 22 — flepwate/ib npywnnw: 23 — npywnHa 


r/iaBHblM T0PM03H0M UH/lMHflp Tuna T3HA6M nOKa33H Ha puc. 6.16. 

B Kopnyce Apyr 3 a apyroM (TaHaeMHO) pa3MeuteHbi aea nopujHB. B nepBbiii nopweHb ynupa- 
eTcs ujtok ycM/iHTenw topmo30b. btopoh nopweHb ycraHOB/ieH cBo6oaHO. nopiuHH yn/ioTHaioT 
C« 8 LlHJIMHape AByMfl pe3MHOBblMM K0/lbU3MM B HCXOAHOM paCTOpMOWeHHOM nO/lOWeHHM 
nopujHH npn>t<nM3iOTCR h orpaHHHHTensM B03BpaiHbiMn npywHHaMM. Ha BepxneH nacTM rnaB- 
Horo uM/iMHApa sepe3 pe3HHOBwe Bry/mn 3aKpenaen 6anoK c 3anacoM topmo3hoh mmakoctm 
B anoK BHyipn pa3aeneH neperopoaKOH Ha asa o6beMa, coeanHeHHbie Kana/iaMH c nonocmMH 
cooTBeTCTBytoiaMx ceKUMM r/iaBHoro un.nnHapa. Ctchkh 6aHKa npo3pasHbie. Ha hhx Bbino/iHeHbi 
MeTKM, no KOTopbiM ocyiaecTBnBeTCB Bn3yanbHbm KOHTponb 3a ypOBHeM whakocth b 6asKe 
B Hpbmjbe 6anKa HMeeTcn abthmk aBapmiHoro ypoBHB non/iaaKosoro Tuna. npH naaenHM ypoe- 
Hfl >khakocth HHMe onpeAeneHHOro ypOBHS Ha npn6opHOM mHTwe aBTOMo6n/iq 3aropaeTcn cur 
Ha/ibHaa naMna BanoK cJiymHT ana nono/iHenHf) whbhocth b rnaponpnBoae b cnysae He6u/ib- 
iiinx yTeseK. 
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npw TopMomeHMM iutok ycMAMTena topmo30b nepeMemaeT nepebm nopiueHb, kotopwm npM 
3tom b nonocTM nepefl nopuJHeM m b cobamhchhom c Hen TpySonpoBOAOM KOHType CMCTeMbi co3 
aaeT flaBneHBe himakoctm, 3to we flaBneHMe B03fleiicrByei Ha btopom nopiueHb, KOTOpbiii, nepe- 
Memancb, C03AaeT flaB/ienMe bo btopom Komype. 

Ecam b pe3ynbTaie noBpewAeHMa npMBOAa npoM30MAeT yreHKa wmakoctm m 3 KOHTypa nepefl- 
Hero nopiuHB, to npw nawaTHH topmo3hom nefla/in nepBbiM nopiueHb coBepujMT Gonbiuee nepeMe- 
meHMe h BOMfleT b KOHTaKT co CBo6oAHbiM nopuJHeM. B KaMepe CBo6oflHoro nopiUHa 6yflei co3- 
A3 ho uaBneHMe wmakoctm, Koropoe npHBefleT b aeiicTBHe TopM03a HcnpaBHoro KOHTypa. 
B cnynae yreHKM wmakoctm m 3 KOHTypa cbo6oahoto nopiUHa npn HawaTMM topmo3hom neaa/in oh 
ynHpaeTcn b orpaHMHMTeAb, b pe3y/ibTaTe Hero o6ecnenMBaeTca C03Aanne M36biTOHHoro flaene- 
hmb wmakoctm b naMepe nepBoro nopiUHa m b cooTBeTCTByiomeM Komype npHBOfla. 

/Inn CHHweHMB ycMAMB, npunaraeMoro BOAMTeneM Ha ropM03Hyio neflaub, b rMApaBAMHecKOM 
npHBOAe nonyHM/in pacnpocTpaneHHe cnepMaAbHbie ycTpoPicTBa — ycMAHTenn. ycnnnTe/in ycra- 
HaBmiBaeMbie b rMflpaB/iHHecKHH npMBOA b KanecTBe nocrapoHHero mctohhmk3 3Heprnn, no3BO- 
ahiot ncno/ib30BaTb 3Heprmo cwaroro B03Ayxa (nHeBMoycMAMTeAM); pa3pe>«eHne, o6pa3yiomee- 
ca bo BnycKHOM Tpy6onpoBoae pa6oTaioiuero ABMraTena mam co3flaBaeMoe BanyyMHbiM HacocoM 
{BaKyyMHbie ycnnnTe/in); mam 3Heprmo AaBAeHMa pa6oneM wmakoctm, co3flaBaeMoro HacocoM Bbi- 
cokoto flaB/ieHHB (rMAPoycMAMTenM). B nocneflHee BpeMa Tanwe pa3pa6oTaHbi KOHCTpyKUMM 3ne«- 
TpoycH/iHTenefi. ycnnnTe/in 3HasnTeubHo o6AernaioT ropM03Hoe ynpaB/ieHne. Hepa6oTaioiAMK 
ycMUHTe/ib He npenaTCTByeT lUTarnoMy topmowchmio aBT 0 M 06 n/in ot neflann. 

Ha pmc. 6.17 M3o6paweHbi cxeMbi rMflponpMBoaa TopM030B c BaKyyMHbiM m nHeBMaTMHecKMM 
(I'MApaB/IMHeCKMM) yCMAMTeAAMM. 

TaKwe BCTpenaraTCR ycMAMTenM TMApoBaKyyMHoro TMna, KOTopbie no npMHUMny AeiiCTBMa bb- 
AAKDTCA p33H0BMflH0CTbl0 yCM/IMTe/ieM BaKyyMHOTO TMna. B OTAMHMe OT BaKyyMHbIX, KOTOPbie Bce- 
rfla ycraHOB/ieHbi Meway topmo3hom neaanbK) m rnaBHbiM umamhapom. TMAPOBaKyyMHbie ycMAMTe- 
om Moryr pa3MetnaTbca b aio6om MecTe, hto oSnernaeT mx KOMnoHOBKy Ha aBTOMoSMAe. 

HaM6onbiuee pacnpocTpaHeHMe no/iysM/i BaKyyMHbiii ycMAMTe/ib (pnc. 6.17a). Oh MMeeT Ka- 
Mepy. pa3AeneHHyio pe3MH0B0ii AMacJjparMOM Ha Aae nonocTM: BaKyyMHyio B m aTMOc<t>epHyio A. 
BaKyyMHan nonocTb B coeAMHeHa Tpy6onpoBOAOM c mctohhmkom pa3peweHna. m ABB/ieHMe b nefi 
HMwe aTMoc({>epHoro. ATMoatiepHaa nonocTb A nepe3 CAeAaiAMM KnanaH coeAMHaeTca nM6o 
c BawyyMHOM KaMepoM b pacropMoweHHOM coctobhmm, am6o c aTMOcc^epoM npn TopMoweHMM. 
flMaiJiparMa c oahom ctopohu coeAMHeHa co ujtokom aub npMBOAa nopaiHB maBHoro UMAMHApa. 
a c APyroM cropoHbi nepe3 cueAfliAMM wianaH b Hee ynMpaeTCB TOAKaTeub ot topmo3hom neAa/iM. 
B mcxoahom nouoweHMM ABsneHMe b o6eMx KaMepax ycMAMTeufl OAMHaKOBoe m paBHO AasneHMio 
MCTOHHMKa pa3peweHMB. HMeeTca B03BpaTH3B npywMHa, Koropaa otboamt b nepBOHana/ibHOM 
nonowenMM AMaiJiparMy co ujtokom ot nopaiHB ruaBHoro qMAMHApa. 

ripM HawaTMM neAaAM ropM03a ycMAMe ot Hee nepeAaeTca sepe3 TOAKaTeub k cneABiueMy 
KnanaHy ycMAMTena. Koropbiii CHanana 33KpbiBaeT BaKyyMHoe OTBepcTMe m orcoeAMHaeT 3 tmo- 
ccfiepHyio waMepy A ot mctohhmk 3 pa3peweHMa, a 33TeM coeAMHaeT ee nepe3 OTKpbiBiueeca aTMO- 
cifcepHoe OTBepcTMe mianaHa c aTMOc0epoM. flaB/ieHMe b nonocTax Am B OKa3biBaeTca paauMH- 
HbiM, b pe3yubTaTe AMat{)parMa nepeMemaeTca b crapoHy MeHbiuero AaBneHMB, a Ha ee uiTOKe 
noBBnaeTca CM/ia, KOTopaa cyMMMpyeTca c ycMAMeM To/waTe/ia neAann m nepeMeataeT nopiueHb 
rnaBHoro UMAMHApa. ycMAMTeub ycTpoeH TaKMM o6pa30M, hto AonouHMTenbHoe ycMnae ecerAa 
nponoppMOHa/ibHO ycMAMio Ha TOAKaTene. HeM CM/ibHee BOAMTeub B03AeMCTsyeT Ha neAaub. TeM 
atpitieKTMBHee pa60Ta ycMAMTeua. MawcMMaubHoe AonouHMTeubHoe ycMnae a 3-5 pa3 npeeocxo- 
Amt ycMAMe hotm BOAMTeua. Ero AaubHeMiuee yeeuMneHMe bo3mo>kho ro/ibKO 3a cneT yeenMneHMa 
HMcua KaMep mam AMaMerpa AMa<t>parMbi. 

n PM pacropMawMBaHMM aTMOccJjepHaa KaMepa A nepe3 cababiamm KAanaH BHOBb coeAMHaeT- 
ca c mctohhmkom pa3peweHMa. AasneHMe b KaMepax A m B BbipaBHMBaerca, AMaiJiparMa Bosspa- 
lAaetca b mcxoahoc noAoweHMe. 


260 




3 2 7 1 



Puc. 6.17. CxeMbi rnflponpnBOfla ropM030B c BBKyyMHbiM ycHaMTeaeM (a): A — aTMOC<t>ep- 
Han no/iocTb; 6 — BaKyyMHan no/iocTb; 1 — 6asoK maBHoro ropM03Horo unnHHflpa; 2 — 3anop- 
Hbiii wianaH: 3 — BaKyyivinas KaMepa: 4 — fluat^parMa; 5 — B03flywHbm 4>n/ibTp; 6 — ujtok 
nepami ropM03a; c nHeBMaTMMecKMM (rMApaaaiisecKMM) ycH/ime/ieiu (6): 1 — no/iBOfl B03AV- 
xa; 2 — ujtok; 3 — neaajib; 4 — T0pM03Hbie MexaHK3Mbi; 5 — r/iaBHbiM punnH/jp; 6 — ch/iobom 
UKriMHAp; 7 — c/tefltuuMM wianaH (pacnpeflejime/ib) 
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B rpv6e coeflMMflioiuPM BaiiyyMHyio HflMepy B c. mctohmmkom paapeweMMH yctaHaB/iMBaioroO- 
parnbiM wianaM, On pa3beflHM«er ycnmirenb n mctommmk pa3pe>tteHnn npn oct»mobmb pBnraienw 
mam OTKB3B BaMvvMMOro nacoca BcnenciBne aroro b KaMepe ycM/turenn noAiiepwnBaeTcn pa3pe 
wenm-, noTopoe no3BOPBei npOM3B6cin 3-4 3<J><J>eKTHBHbix TopMoweHnti name npn Hepa6oraio- 
uipm ABurarene nmi nacoce. 

rtHeBMaTiisecKHti ycMAMTeAb (pnc. 6.176) nMeeT 6annoH c aanacoM cmaToro B03flyxa. c/ie«B 
mtii'i K/ianan n cmaobom umjimhap c nopWHeM mam Anact>parMon. UItok cn/ioBoro unnnMflpa npnBO- 
flnT b aBMweHne nopujHM rnaBHoro TopM03Horo unnnMflpa. Rpn TopMowenwn TOAKaTeAb neaann 
B03flGncTByeT Ha uitok, KOTopwii nepeaaer ycn/ine OAHOBpeivteHMO na uitok cmaoboto umamha- 
pa n Ha cneamuMPi K/ianan. nocAeflHMM oTKpbiBaeTCA n rtponyctoeT B03ayx itoa AaeneHneM 
m 3 6an/iOMa B nonocTb cmaoboto UMAHHApa. rMApaBAMseCKnn ycHnme/ib MMeeT rMAponacoc. 6a- 
mom c 3anacoM pa6oMen miiAKOCTM, cAeAtuunn pacnpeAemiTe/ib. coeAMHeHHbin co uitokom 
m nopujHeM cmaoboto imnnuApa. Ka« n b nHeBMoycMamene, ujtoh cmaoboto pnmiHApa B03Aeii- 
CTBypT Ha nopmeHb rnaBHoro TopM03Horo UM/iMHApa. MuorAa nopujeHb cmaoboto UMAMHApa ot- 
cyTCTByeT m ero (Pvhkumm BbinoAHAeT nenocpeACTeeHHO nopujeHb rnaBHoro ynAMHApa. 

Ecnn ropMoweHMe He ocymecTBAAeTCA, HameTaeMaA HacocoM MMAKOCTb npoxoAMT sepe3 «a- 
Hanw pacnpenenMTeAfl h cmiBaeTCA o6paTHo b 6anoK. npn Hawaron neAaAM b pacnpeAenmene 
nepeKpwBaeTCfl camb jkmakoctm b 6anoK m OTKpbiBaercn ero npoxop b nonocTb CMAoaoro umamh- 
Apa. yCMAMfl H3 UlTOKe OT neABAM M OT A3BAeHMA WMAKOCTM HS nopilieHb CMAOBOrO UMAMHApa CKA3- 
AbiBaoTCA m nepeAaioTCA wa nopujeHb rAaBHoro topmo3hoto UMAMHApa, 

npn TopMomeHMM nponcxoAHT AMHaMHHecKoe nepepacnpeAeAeHMe B03fleMCTByiomMx Ha nepea- 
Hioto m 3aAHioio ocm Harpy30K. 3aKAK)HaK>iAeecn b yBeAMHennn aoam o6men Harpy3KM na nepeAHMe 
Kcuieca m yMeHbuieHMH na 3aAnne. 3to Mowei Macro npMBOAMTb KTOMy, HTOT0pMO3HbiecMAbi Ha 3aA- 
hmx KOAecax npeebiwaioT cmam cpenAeHMA ujmh c Aoporon, b pe3ynbTaTe nero nponcxoAHT 6aokh 
poBKa m cKOAbweHMe Konec HaAMmie peryAAropa abbachma cHMMaeT BeposiHOCTb 3Toro abachma, 

PeryA ATOp T0pM03HblX CHA aBT0MO6MAA aBTOMaTMHeCKH M3MeHAeT ABBAeHMe JKMAKOCTM a npn- 
BOAe 33AHMX T0PM030B B 3aBMCMMOCTH OT Harpy3KM Ha 33AHIOKD OCb. TIpM 3TOM 0rp3HM4MBaeiCA 
B03paCT3HMe T0PM03HblX CHA Ha 38AHMX KOAecax npM HaCTMHHOM 3aipy3Ke aBT0M06MAA C UeAbKD 
ydaHOBMTb weAaeMyio onepeAHOCTb 6AOKiipoBaHMA HOAec £aa npeAOTBpaiueHMA 33Hoca aBTO- 
mo6maa npn TopMoweniiH JKeAaTenbHa CAeAyxDujaA OMepeAHOCTb 6AOKnpoBaHMA KOAec: CHaiaAa 
nepeflHMe, a 3areM 3aAHne. yMeHbweHne bo3mojkhoctm 6aokmpobkh 33Ahmx Konec noBbiwaeT 
6e3onacHocTb ABnweHMA. 

CTeneHb cHHweniiA paBAeHMA b KOHType 3apHMX KOAec OTHOCMTeAbHO nepeAHMx ycTaHaBAMBa 
kit nponopuMOHaAbHo eeAMHMHe 3arpy3KM aBTOMo6nAA, KOTopyo onpeAeAAioT no 3arpy3«e 3aA- 
neii noABecKM. Ho noAHocTbio 3amnTHTb KOAeca ot 6aokmpobkm h CKOAbweHMA peryAATop Top- 
M03HblX CMA BCe-T3KM He MOWeT. 

CymecTByeT eiye OAHa pa3H0BMAH0CTb mApaBAMHecKoro TopM03Horo npiiBOAa, Koropbiii Ha- 
3blBaeTCA TMApOnpUBOA BblCOKOTO ABBAeHMA MAM HaCOCHO-aKKyMyAATOPHbIM npMBOA TaKOM npM- 
boa npviMeHAeTCA HanpMMep, Ha KapbepHbix caMocBaAax 6eAA3. Bo3AeiiCT8yA Ha TopM03Myio 
neAaAb b 3tom npMBOAe, BOAMTenb ne co3AaeT AaBneHne b UMAMHApax T0pM030B. a AMiub rnAPas- 
AMsecKM OTHpbiBaeT mam aaKpbiBaeT HAanaHbi AByxceKUMOHHoro CAeABiwero rnAPOKpaHa BbicoKoro 
AaBAenMA. B CBOK3 onepeAb, 3 tm ceKUMM noAKAioMeHbi h rMAPoaHKyMyAAtopaw c 3anacoM pa6o- 
Hen wmakoctm noA 6oAbUjMM AaBneHneM m k T0pM03HbiM toMepaw. Ecam topmowchma He nponc- 
xoamt, cenuHM TMAPOKpaHa ne nponycKaiOT wMAKOCTb b ropMOSHbie pMAMHApbi, KorAa wawHMaeTCA 
neaaAb ropM03a. cpaeaibiBaeT rAaBHbiii mmamhap TaHAeMHoro mna. «MAKOCTb ot nero nocTyna- 
eT Ha ynpaBAenne ceupMAMM wpaHa, Koropbie. b cbokd onepeab, OTKpbiBaioTCA m nponyc«aior wma- 
HOCTb M3 TMAPOaKKyMyAATOpa K TOPMOSHblM MeX3HM3MdM. 

OTAeAbHOM paSHOBMAHOCTblO rMApaSAMMeCKOTO M MexaHMMeCKOTO npMBOAa ABAAIOTCA TOPMO- 
3a nawaTa (pnc, 618). McnoAb3yxDu»MecA Ha AerKMX aBTOMo6nAbHbix npMpenax (noAHoii Maccoii 
AO 3.5 t), 
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TopM03 HaKaTa c rMflponpMBO/joM paGora- 
ei cne/iytouiMM oOpaaoM. 

Korfla aBTonoeafl ABMwercn 0e3 topmo- 
rneHHd, Tstras GyncMpyeT 3a coGoft npMpen 
aa ilitok TopM03a, woTopbiM ynMpaeTcn b orpa- 
HMSMTenb \ORa. flpw ABMWeHMM HaKaTOM, 
nofl yanoH umi Ha HepoBHoCi flopore b cuen- 
we Moryr B03HMKaTb HeGo/ibWMe ycMriMfl cwa- 
thsi, BcneflCTBMe Toro sto roras ABMweTcs 
MeAneHHee npHLiena. Oahsko ohm He Bbi- 
3biBaioT ropMOweHMn npMpena, t. k. He npe- 
bocxoa«t ycM/iMn orpaHMHMTeitbHOM npymMHbi. 

npii TopMoweHMM Tarawa npMuen CMnbnee 

HaKaTbiBaeTca na Taras, ycMnne b cpenKe 
craHOBMTca 6onbuie vcm/imh npywMHbi m ujtok 
CM emaeTca b crapoHy rnaBHoro pMAMHApa. 

BenMHMHa nepeMeiueHMa yse/iMSMBaeTCfi 
3a cseT cneuManbHoro pbisara m nepeaaeTca 
na nopineMb rnaBHoro topmoshoto UM/iMHApa, 
b kotopom co3flaeTca AaB/iemie mmakoctm. 
ysemiseHMe ASB/ieHMa tipmboamt k cpa6aTbi- 
BaHMIO T0pM03HblX MeX3HM3M0B M 3aTOpMa- 
>kmb a hm to npMLiena. npMpen topmo3mtch 
AO Tex nop, noKa topmo3mt Taras m b cpenKe 
ecTb cnna cwaTMS. Ec/im Taras npoAonwaeT 
ABMweHMe 6e3 TopMOweHMH. to cnna cwaTMa Mcse3aeT, ujtok nepeMetyaeTca b nanpaBnaio- 
meM b CTopoHy Tarawa m ynMpaeTca b orpaHMSMTenb. flasneHMe wmakoctm b TMAponpMBOAe mc- 
se3aeT, m npMuen pacropMawMBaeTca. SnetcrpoKnanaH h6o6xoamm anst ABMweHMn aBTonoe3Aa 
3aAHMM xoaom. Bo3HMKaiomaa npM 3 tom CM/ia cwaTMa MewAy TarasoM m npapenoM He npMBO* 
Amt k TopMoweHMto nocneAHero, t. k. OAHOBpeMeHHO c BtuitoseHMeM 3aAHero xoAa b TpaHCMMC- 
cmm tok nocTynaeT k 4>0HapaM 3aAHero xoAa, a ot hmx — Ha 3/ieKTpOKnanaH, kotopwm npw CBoeM 
cpa6aTbiaaHMM nepeKpbiBaeT nponycK paGoseM wmakoctm ot rnaBHoro ropM03Horo UM/iMHApa 
k KonecHbtM uMaMHApaM. 

MexaHMsecKMM npMBOA rapM03a HaKaTa pa6oTaeT no aHaaorMSHOMy npMHipiny. llepeMeme- 
HMe uiTOKa npMBOAMT k BbiTarMBaHMto TpocoB MaM nepeMemeHMio rar, coeAMHeHHbix c pa3WMM- 
HbiM ycTpoMcTBOM T0pM030B, BaoKMpoBKa ujTOKa npM ABMweHMM 33AHMM xoaom BbinoaHaerca 
cnepMaabHbiM saeKTpoMexaHMsecKMM ycTpoMCTBOM. 

flHeBMaTMsecKMM TopMoaHOM npHBOfl a^b 33TopMawMB3HMa aBTOMOPMaa MaM npMpena mc 
noab3yeT cwaTbiM Boaayx. 

npeMMymecTBa m HeAOCTaTKM nHeBMaTMsecKoro npMBOAa bo MHoroM npoTMBonoaowHbi tma 
paBaMsecKOMy npMBOAy, TaK, k npeHMymecTBaM othocbt HeorpaHMseHHbie 3anacbi m AeuieBH3Hy 
paGosero reaa (B03Ayx), coxpaHeHMe pa6oTOcnoco6HOCTM npM HeGo/ibtuoM pa3repMern3auMM. 
t k. B03M0WHaa yresKa KOMneHCMpyeTca noAaseM BoaAyxa ot KOMnpeccopa. B03M0WH0CTb 
Mcnoab30BaHMn na asTonoesAax Aan HenocpeACTBeHHoro ynpaB/ieHMsi iopM03aMM npnuena, 
Mcnoab30BaHMe b APyrMX ycTpoMcTBax, raKMX KaK nHeBMaTMsecKMM 3ByKoaoM cMi'Haa. npMBOA 
nepeKaioseHMW MHorocTynensaTbix kopoGok nepeAas. ycMAMre/ib cuenaeHMfl, mpmboa ABepen 
aBToGyca, noA«asKa uimh m t. n. 

HeAocrraTKaMM nHeBMonpMBOAa hbhaiotch: Gojibiuoe BpeMB cpaGaibiBaMMS BcneAcrsne MeAneH- 
Horo nocrynneHMn cwaroro B03Ayxa k yAanei-iHbiM B 03 AyxoHano/iH«eMbiM oGbeMaM sepea rpyGonpo 
BoAbi c MaiibiM AMaMeTpoM, c/iowHOCTb KOHcrpyKUMM. 6onbUJMe Macca m pa3Mepw arperaroe na aa 



Pmc. 6.18. CxeMbi TopM03a HaKaTa: a — c Mexa- 
HMsecKMM npHBOflorvi: 6 — c rviAPonpMBOAOM 
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PMC. 6.19. llpOCTeHUlHH nHeBMaTMHeCKHH 
TOPM03HOM npHBOfl aBT0M06MJlfl: 1 — peCM- 
sep: 2 — neaa/ib; 3 — kpbh; 4 — topmo3hom 
UM/imh/jp; 5 — npywMHa: 6 — ujtok topmosho- 
ro MexaHM3Ma; 7 — topmo3h3s KQ/ioflKa 

Pea/ibHbiM nHeBMaTusecKMM npuBOflcoBper 


OTHocMTenbHO He6o/ibaioro pa6cwero aaBne- 

HMfl. B03M0WH0CTb BbIXOfla M3CTpOfl npM 3aMep 
33 mmh KOHfleHcaia b ipyConpoBoaax m annapaiax 
npn OTpMuaie/ibHbix TeMnepaiypax. 

ripOCTePUDHM nHeBMaTMweCKMM T0pM03H0M 
npuBOfl aBT 0 M 06 nns (pmc. 6.19a) coctomt m 3 
pecHBepa. b KOTopbiii noflaetcn cmotwPi bo 3- 
ayx m 3 KOMnpeccopa, Kpawa, npMBOflMMoro 
b aevicTSMe ot neaanM. m topmo3hom naMepu, 
UJTOK KOTOpOM CBA33H C P33WMMHblM Ky/iaKOM 
T0PM03H0T0 MexaHMSMa. 

npM TopMoweHMM noBopoTHas npo6Ka 
Kpawa coeflMHfleT BHyrpeHHioio nonocrrb Top- 
M03H0M KaMepbl C peCMBepOM M CWaTblM B03flyx, 
B034eMCTByK)ujMM Ha flMacjjparMy. npMBOflMT 
B paOOTy T0PM03H0ii MeX3HH3M (pMC. 6.196). 
flaB/ienne B03£yxa b topmo3hom KaMepe ycra- 
HaBnMBaeTCfi TaKoe we, Ka« b pecMBepe. npM 
noBopoTe npo6KM Kpana b apyroe nonoweHMe 
(PMC. 6.19a) ewaTbIM B03flyx BbIXOflMT M3 Ka- 
Mepbi b aTMoc<{>epy, P33wmmhom KynaK bo3- 
BpaujaeTCfl b nepBOHawa/ibHoe nonoweHMe 
m npoMcxoflMT padopMawMBaHMe. 
ihoto aBtoMo6Mn5i HaMHoro cjiowwee. npMHUM- 


nManbHaw cxeMa nHeBMaTMwecKoro npMBoaa topmo 30 b rpy 30 Boro aBTOMo 6 M/in m npMpena noKa- 
3ana Ha pmc. 6.20. 


ripMBOfl Tarawa coaepwMT annapaTbi noaroTOBKM B03flyxa, annapaTbi KOHtypoB pa6oweii. cto- 
khohhom m 3anacHOM cMcreM Tarawa. annapaTbi ynpaBneHM* topmo33mm npMpena. ripMBOfl npM- 
uena BKniowaeT annapaTbi pa6oweM m ctobhowhom cmctcm. 



npMHitMnManbHan cxeMa nHeBMaTMwecKoro npwBOAa topmosob rpy 3 oeor< 
aBTOMo6n/iB m npMqena 
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Boaflyx ot KOMnpeccopa nocTynaeT Mepe3 perynBTop AaBneHHB, B/iarooTAe/inrenb k neTbipex- 
KOHTypHOMy samuTHOMy KnanaHy (Bee 3 tm ycTpoftcTBa cocTaannioT cncreMy noflroTOBKM B03flyxa). 
TopMConas cwcTeMa BbinonHeHa MHoroKOHTypHon. K KOHTypy npuBOfla nepeAHHX topmo3hwx Me 
xaHM3MOB othocbtcb - peCHBep c 3anacoM Boaayxa, oahb H3 ceKpMfi ropM03Horo KpaHa, MOAynB- 
ropbl aHTM6nOKMpOBOMHOM CHCTeMbl (ABC) H T0pM03Hbie KaMepbl nepeAHMX T0pM03HblX MexaHM3- 
MOB. K KOHTypy 33AHHX T0PM03HblX MeX3HH3M0B npHHaAAeWHT BTOpOfl peCHBep, BT0P3B CeKUHB 
TopMOSHoro Kpana, perynBTop topmo3hwx cun, MOAynBTopw ABC m ABe TopM03Hbie KaMepbi c npy- 
mMHHbiMM SHeproaKKyMynflTopaMH, Ha TpexocHbix aBTOMoOnnax ropM03Hbie naMepw 33 Ahmx 
ocen o6biHHO bxoabt b cocTaB aaAHero KOHTypa. Ha MHoroocHbix aBTOMo6HABx TopM03Hbie HaMe- 
pbi rpynnnpyioTCfl b KOHTypbi paannHHbiMH BapnaHTaMH, HanpnMep, 1-2 m 3-4 och hah 1-3 
H 2-4 OCM. TpeTHH KOHTyp BBAfleTCB KOHTypOM CTOBHOHHOH CHCTeMbl M COCTOHT H3 peCHBepa, TOp- 
M03Horo KpaHa co c/ieABiAHM ABHCTBHeM. KOTopbiM ynpaBAaeT BOAHTe/ib, ycKopme/ibHoro wiana- 
Ha m 3HeproaKKyMyjif)TopoB. KoHTyp BcnoMoraie/ibHOM CHCTeMbl coAepwHT KpaH ynpaBAenna 
h abs nHeBMopunHHApa, Ana ynpaB/ieHHK TopM03aMH npnpena Ha aBTOMo6n/ie-TRraKe Tatone 
HMeioTCK OAHHapHbiM 3aiAHTHbiH KAanaH. KAanaH ynpaBneHna TopMoaaMH npnpena h coeAHHH- 
TeAbHbie TOAOBKH. 

npMBOA noAynpnpena hah npnpena HMeeT ABe coeAHHme/ibHbie toaobkh, ABa MarncTpaAb- 
Hbix <J>nflbTpa, B03AyxopacnpeAe/iMTenbHbiPt KAanaH, pyHHOH KpaH ctobhomhoh CHCTeMbl 6e3 cne- 
Aamero AefiCTBHfl. peCHBep, perynarop TopM03Hbix cha, MOAyAarapbi ABC, TopM03Hbie KaMepbi 
c SHeproaKKyMyAflTopaMM hah 6e3 hhx. CoeAHHeHne nHeBMonpHBOAa mraKa h npnpena BbinoA- 
hskot AByMK TpySonpoBOAaMH, Korapbie o6pa3yK)T riHTaioiuyio h ynpaBABtomyio MarncipaAn. 
PeaAbHan cxeMa KOHKpeTHoro aBTOMOfiHAa MOweT 0TAHH3Tbca ot paccMOTpeHHOH HaAnsneM hah 
OTcyrcTBHeM AonoAHHTeAbHbix npn6opoB. 

CmaTne B03Ayxa aas n He b moth nee koto topmo3hoto npnBOAa ocymecTBAfleTca KOMnpecco- 
POM, npHBOAfllAHMCB B ABHCTBHe HenOCpeACTBeHHO OT ABHraTeAfl aBTOMOSHAfl. MaKCHMaAbHOe 
AaBAeHne, co3AaBaeMoe KOMnpeccopoM, MoweT AOCTnraTb 1,5 Mfla. MaKCHMaAbHOe pa6oKee 
H36biTOMHoe AaBAeHne B03Ayxa b pecHBepax npHBOAa cocraBAaeT 0.65-0,8 Mila h asTOMaTHne- 
ckh orpaHHHHBaeTCB perynaTopoM ABBAenna. 

ATMOcctepHbiH B03Ayx HMeeT onpeAeAeHHbiH npopeHT babwhocth. Opn ckothh KOMnpecco- 
poM oh HarpeBaeTCB, a npn abhwchhh noTpy6onpoBOAaM h Hepe3 annapaTbi npHBOAa — ocTbiBa- 
eT. npn 3tom H3 cwaToro B03Ayxa BbiAeAsteTCH BAara. KOTopas ycaopHeT kopposhhd BHyrpeHHHX 
noBepxHOCTen cncrreMbi, CMbiBaeT cMaaay h, TAaBHoe, MOweT 3aMep3HyTb b Tpy6onpoBOAax h anna- 
paTax npn OTpnpaTeAbHOH TeMnepaType, hto npHBeAeT k OTKa3y topmosob. /Jab yAaAeHHB BAarn 
(omhctkh B03Ayxa) b nnTaioiueH sacTH npHBOAa, AO hah nocAe peryAaropa ABBAeHHB, ycraHaBAH- 
BaioT BAarooTAeAHTeAH. OMHCTKa ewararo B03Ayxa OT BAarn b hhx ocymecTBAaeTca TepMOAHHa- 
MHMecKHM hah aACop6pHOHHbiM cnocoSoM. TpeTHii cnoco6 aaiAHTbi — nepeBOA KOHAeHcaTa 
b cocrroBHHe HH3K03aMep3aiomeH whakocth. flAB 3Toro b cnepnaAbHOM annapaTe — cnnpTOHa- 
cbiTHTeAe — npn hh3khx TeMnepaTypax onpywaiomen cpeAbi b cwaTbin B03Ayx bboabt napw ennp- 
Ta, KOTopbie. CMeuiHBaBCb c BbiAeAHBweHca BAaron, o6pa3yiOT pacTBOp (aHTH<t>pn3) c hhskoh 
TeMnepaTypoH 3aMep3aHHB. 

MeTbipexKOHTypnbiH 3aii(HTHbin KAanaH, pa3AeABeT npnsoA Ha KeTbipe, AencTByioujHX ne3a- 
BHCHMOAPyr OT Apyra, KOHTypa. 3amHTHbiH KAanaH no3BOABeT AanraTbCB B03Ayxy TOAbKO b hb- 
npaBAeHHH k pecnaepaM, 3amnmaB 3anac B03Ayxa a pecHBepax npn pa3repMeTH3apnH na 
ysacTKe annapaTOB noAroTOBKH B03Ayxa. OAHOBpeMeHHO oh 3aainmaeT ncnpasHbie KOHTypbi 
ot HencnpaBHoro b cnywae oOpbiBa b oahom h3 hhx. He no3BOABS BbiHTH B03Ayxy b aTMOCttie- 
py cpa3y H3 Bcex pecHBepoB npnBOAa. OAHHapHbiii 3aiAHTHbiH KnanaH oTKAioHaeT ophboa tb- 
rana b cnysae pa3pbiea nHTaomero TpyGonpoBOAa npnpena Ha HeKOTopbix 3btomo6habx 
BMecTo neTbipexKOHTypnoro npHMeHBtoT ABOHHbie hah TponHbie 3amHTHbie KAanaHbi aHano- 
rHMHoro Ha3HaneHHB. npoiiAfl nepe3 MeTbipexKOHTypHbi* KAanaH, onaTbiii B03Ayx 3anoAHBer 
peCHBepbl KOHTypOB, 


265 




Pa 60 T 0 M nio6oro KOHiypa pa6oaeH CHCrreMbi ynpaBnaeT o/jHa ceKpHa TopM03noro KpaHa, Top 
mo3hom Mpaa — are cneAatMHM annapaT, sepe3 KOTopbin B03Ayx npn TopMoweHHH nocTynaeT 
m 3 pecneepa b pa6oHne annapaTbi. Oh ynpaenaeTca topmo3Hom neAanbio b Ka6nHe eoAHTena. 
npM padopMawHBaHHH nepe3 topmo3Hom KpaH B03Ayx H3 npHBOAa BbinycKaeTca b aTMoc<J>epy. 

Pery/iflTop TopM03Hbix cnn h MOAynarop ABC HoppeKTHpyioT AaB/teHne B03Ayxa b KOHrypax 
npn TOPMOWeHHH. 

Ctobhohhom topmo3hoh cucTeMOH ynpaBnaioT c noMombio pyHHoro iopM03Horo HpaHa, ycTa- 
HosaeHHoro b Ka6nHe BOAHTena. HcnonHHTenbHbiM 3/ieMeHTOM KOHTypa BBnaioTca aneproaHKy- 
MyasTopbi. Me>KAy KpaHOM h SHeproaKKyMynaTopoM paaMemen ycKopme/ibHbiM KAanan. TopM03- 
hoh KpaH yMCHbiuaeT ham yBennsHBaeT AaeneHHe b nonocTH ycKopMTenbHoro KAanaHa, KOTopbiii 
b cooTBeTCTBHM c 3 thm tim6o nponycKaeT m pecMBepa B03Ayx b umamhap SHeproaKKyMynaTopa, a 3H3hht, 
noBbiujaeT b HeM AaBaeHHe. am6o aaa CHuweHna AaBneHna b limahhapb BbinycnaeT 803Ayx M3 He¬ 
ro b aTMOcefcepy. Hra6bi oSecnesHTb 6bicTpbin BbinycK B03Ayxa M3 3HeproaKKyMynaTopoB npn Top- 
MoweHMH ycKopHTeabHbiti KAanaH pacnonaraioT MaKCHManbHO 6 ah3ko ot hhx. Asa KpanHHX, $mk- 
capoeaHHbix, noAO>«eHHa pyKoaTKH cooTBeTCTByiOT MaKCMManbHOMy H36biTOHHOMy AaBneHHio 
B03Ayxa b 3HeproaKKyMyaarapax ham aTMOc^epHOMy. npn npoMewyroHHbix noaowennax pynoaT- 
kh AaBaenne Tanwe MoweT npuHHMaTb nio6oe npoMewyioHHoe 3HaaeHHe, hto no3BonaeT ncno/ib- 
30B3Tb AaHHblH KOHTyp B KaHeCTBe KOHTypa 3anaCH0ki T0PM03H0H CHCTeMbl H np0M3B0AHTb nnaB- 
Hoe TopMoweHHe. 

Kornyp BcnoMoraie/ibHoii CMCTeMbi no3BonaeT BKnioaaTb b pafiOTy MOTopHbin topmo3 — 3a- 
MeAmiTejib. npn HaaoTHH khotikh KpaHa B03Ayx nocTynaeT b nHeBMOLiHnHHAPbi KOHTypa, a ripn 
omycKaHHM — BbixoAMT b aTMOctfcepy. M3-3a Manoro pacxoAa B03Ayxa stot KOHTyp He HMeeT co6- 
CTBeHHoro pecMBepa. 

MarncTpaab, nMTaiOLAaa pecuBep npnuena cwaTbiM B03AyxoM (nHTatomaa MarncTpanb), 
HaanHaeTca ot OAHHapHoro 3ainHTHoro Kaanana, a ynpaeaaioiuaa npopeccoM TopMowenna 
npMuena — ot KaanaHa ynpaBaeHHa topmo33mh npnuena. TIoAaHa cwaToro B03Ayxa b pecn- 
sep npnuena npon3BOAHTca nocTOBHHO. He33BncnM0 ot Toro, npoHCXOAHTTopMOMeHne Tara- 
sa nan neT. YnpaBaaramaa MarncTpanb ncnoab3yeTca aab noAann KOMaHAbi Ha npnuen o na- 
aaae TopMoweHna h ero HHTeHcuBHOCTM. KoMaHAa noAaeTca nyTeM n3MeHeHna AaeaeHMa 
B03Ayxa b ynpaBAAiomeM Tpy6onpoBOAe. HeM 6oabuie AaBaeHHe b TpyoonpoBOAe, reM HHTen- 
CMBnee TopM03HTca npnuen. MaKCHManbHon hht6hchbhocth TopMomeHna cooTBeTCTByeT 
MaacHMaabHoe AaBneHne b MarncTpann, npH pacTopMO>«eHHOM cocroaHHH nonynpnuena H3- 
6biTOHHoe AaBaeHHe b MarncTpann OTcyrcTByeT. AaBaeHMe b ynpaBnatomeM MarncTpann H3- 
MenaeTca c noMoiubio KaanaHa ynpaBnenna topmo33mh npnuena. Oh coeAHHeH c o6ohmh 
KOHTypaMH pa6oaeH cncreMbi nepe3 KOHTyp ctobhohhom cncTeMbi. npn TopMoweHMn pa6oneM 
cucTeMOM Taraaa B03Ayx ot o6ohx KOHTypoB nocTynaeT b Kaanan. KOTopbiM cpa6aTbiBaeT 
m yBeaHHHBaeT AaeaeHHe b ynpaBaaiomeM MarncTpaaM. Ecan bwxoamt m3 CTpoa oahh m3 pa- 
6omhx KOHTypoe, TopMomeHHe npnpena ocymecTBaaeTca no KOMaHAe ot ncnpaBHoro KOHTy¬ 
pa. ripn TopMOMeHHH CToaHOHHOH CHCTeMOH TaraHa yMeHbiaeHHe AaBaeHHa b ee KOHType 
npHBOAHT k cpaPaTbiBaHHK) KaanaHa, m TaKwe ocyiyecTBaaeTca TopMoweHHe npnuena. Tlo- 
mhmo ujTaTHoro pejKHMa TopMoweHHH KaanaH o6ecnesHBaeT aBapnaHoe ynpaBaeHae topmo- 
33mh npapena npa pa3pbiBe naTaiomea MaracTpana. A^a 3Toro oh CHa6weH cnepaaabHbiM 
ycTpoacTBOM oSpbiBa, KOTopbia yMeHbujaeT AaBaeHae b naTaioiAeM MarMCTpaaa, ecaa ko- 
MaHAHoe AaBaeHHe ot KOHTypoB Taraaa Ha bxoa annapaTa nocTynaeT, a AaBaeHHe Ha BbixoAe 
annapaTa He yBeansHBaeTca. 

Aaa ynpaBaeHHa TopMowenneM npapena ero B03AyxopacnpeAeanTeab coeAHHeH c ynpasaa- 
tomeH h nHTaraiAeH MarncTpaaaMH, c pecHBepoM m ropM03HbiMH KaMepaMH. ITocbohm tJjyHKunaM 
B03AyxopacnpeAeaHTeabHbiH Kaanan npauena aHaaornMeH ropM03H0My Kpany na Tarane, ho ynpaB- 
naeTca oh He neAanbio, a KOMaHAHbiM AaBaeHneM B03Ayxa, nocTynaioiAHM ot Taraaa. B pac- 
TopMoweHHOM coctobhhh B03Ayx no nHTaiomeH MarncTpaan aepe3 B03AyxopacnpeAeaHTeab 3a- 
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nonHnei pecMBep npauena. npa 3tom AaaneHae a ynpaanmomea Maracipana arcyrcrayer Man- 
i-.MMa/ibHoe flaanuHne aoaflyxa a pecaaepe npayena paBwo MancaManbMOMy Aaeneaaio a peca 
Bepax aBTOMofiaan. 

ripa lopMOweHaa wana c noMouib® pa6oHea ana ctobhomho* TopM03Moa cacneMbi Aaaneaae 
b ynpaBnniomea MaracTpana yBenaHaeaeTca, mto npaBOflMt k cpa6aTbtaaHaio B03flyxopacnpefle- 
naienn, aoropbia noflaeT ao3Ayx as pecaBepa npauena e T0pM03Hbie KaMepw. Korya aaaneHae 
b ynpaanmomea MaracTpana CHawaeTcn, npauen pacropMa/KMBaercn. KpoMe Toro, TopMOweaae 
npauena npoacxoflMT acerfla npa yMeabmeHaa AaeneHan ao3Ayxa a naraiomeM Tpy6onpoBOAe 
name 0,48 Mfla, hto MoweT npoacxoAHTb npa oGbiHHoa pacuenne Tnrana ot npauena aa crottHKe 
ana npa cpaGaTbiBaaaa unanaHa oGpbiBa Ha Tarase. Tanoe aaTopMawaBaHae ociaHOBaT npauen 
npa ero ho/ihom oTpbiBe ot Tarana bo Bpetaa ABawenaa, PacTopMawaBanae ocymecTBnaeTca a/ia 
aBTOMaTaneCKa npa nocneAywmeM yBenaseHaa AaB/ieHaa CBbiiae 0,48 Mila, ana BpysHyio — 
cneuaanbHoa KHonKoa Ha B03AyxopacnpeAenaTene. Perynarop rapM03Hbix can a MOAynmop ABC 
npeAH83HaHeHbi Aaa KoppeKTapoBaHaa AaeneHan B03Ayxa, nocTynaioiAero ot B03AyxopacnpeAe- 
naTena k TopM03HbiM KaMepaM. CxeMa paGOTbi a ycTpoacTBO MOAynaropoB ABC 6yAeT onacaHO 
HMwe. 

TopMOweHae npauena crroaHosHoa cacTeMoa npoa3BOAHTca KpaHOM, KOTopwa BbinycHaeT 
B03flyx a3 aaeproaKKyMynaTopoB ropM030B npauena. 

HeKOTopbie npauenbi Moryr CHaGwaTbcn aneKTpoMarHaTHbiM wianaHOM, Koropbia cnywaT/yin 
BKncHeHaa topmo3hom cacTeMbi npauena npa TopMomenaa aBT 0 M 06 ana BcnoMOraTenbaoa rop- 
M03Hoa cacTeMoa (MoropHbiM ropM030M-3aMeAnaTeneM). npa noflane aneRTpocamana anetcrpo- 
MarHMTHOMy wianaHy ot Tarasa oh o6ecneHasaeT nocTynneHae cwaToro B03flyxa a3 pecasepa 
k TopM03HbiM KaMepaM. 

CMeuiaHHbie TopM03Hbie npaBOflbi npeACTaBnatoT coGoa KOMGaHapaio HecKonbKax TanoB 
o6biHHbix npaBOAOB. npa ax pa3pa6oT«e CTpeMaTca MancaManbHO acnonb30BaTb npeaMymecTBa 
OTflenbHbix npaBOAOB a a36e>naTb HeAOCTaTKOB. npacymax mm nawAOMy b OTAenbHoerra. 

3tot npaBOA no3BonaeT nonyaaTb BbicoKoe 6bicTpoAeacTBae. npacymee raApaBnanecHOMy 
npasoAy, a Gonbiuae ycanan. xapaKTepHbie at>« nHeBMaTanecKoro npaaofla. rioMaMO aroro raApa- 
BnanecKan sacTb cMeujaHHoro topmo3hoto npaBOAa oGecnenaBaeT oAHOBpeMeHHoe Hasano Top- 
MoweHafl acex Konec aBTOMo6ann a o6naAaeT ApyraMa AOCToaHCTBaMa, cBoacTaeHHbiMa raApa- 
BnanecKaM rapM03HbiM npaBOAaM, a nHeBMaTasecKaa sacTb — nernocTb ynpaBneHan a no3BO- 
nneT co3AaBaTb a ynpaBnnTb ropM03HbiMa ycananMa Ha GyncapyeMOM npauene. 

CMemdHHbia 3neKrponHeBMaTMsecKMM topmoshom npaaoA (31111) nonynan pacnpocTpa- 
HeHae cpaBHaTenbHO HeAaBHO. Oh npeACTaBnneT co6oa KOMGaHapaio aneRTpanecKoro a nHea 
MaTanecHoro npaBOAOB (pac. 6.21). Ecna b nHesMonpaBOAe 3aTopMawaBaHae Konec a ynpaane- 
Hae annapaTaMa ocymecTBnneTcn cwaTbiM B03AyxoM, to b 3nn ao3Ayx acnonb3yioT TonbKO b nep- 
bom cnysae. ynpaBneaae sceMa annapaTaMa ocymecTBnneTcn aneRTpasecHaM nyreM. 

npeaMymecTBaMa 3neKTponHeBMonpaBOAa RBnmoTcn: yMeHbmeHae BpeMeHa cpaGaTbiaaHan 
oco6eHHo yAaneHHbix ocea npauena ana nonynpauena; yMeHbiueHae topmo3hoto nyra; onTa- 
ManbHoe pacnpeAeneHae ropM03Hbix can MewAy nepeAHMMa a 3aAnaMa Konecaiaa aBTOMooann; 
yMeHbmeHae cwaMaiomax ycanaa b cuenwe aBTonoe3Aa 3a cneT OAHOBpeMeHHOCTa cpaGaTWBa- 
Han T0PM030B aa acex 3BeHb«x aBTonoe3Aa; yBenaneHae ycTOMHaBocra aaTonoe3Aa (CHameHae 
pacna cKnaAbiBaHaa); HenpepbiBHbiii KOHTponb aa acnpaBHOCTbio aneMenTOB npaaoAa, ocymecT- 
BnneMbia GopTOBoa AHarHocTaKoa: B03M0WH0CTb AanbHeauiea aaTOMaTM3auaa ynpaaneHan 
ABameHaeM aBTOMoGann 3a cneT acnonb30BaHan aneKTpoHHoro ynpaeneHan ropM03aMa: ynpo- 
tueHae npaBOAa, no cpaBHeHaio c nHesMaTasecKaM, 3a cneT o6beAMHeHan 4>yHKuaa HecKonbKax 
annapaToa a oahom. 

3nn nanan pa3BaaaTbcn c npocToro acnonbaoeaHan sneKTpOKnanaaa 6e3 cneA«mero AeacT- 
8an ann noAana B03Ayxa b ropM03Hbie naMepbi nHesMonpaBOAa c uenbio ycaopeHan cpaGaTbiea- 
Han BnocneACTBaa Gbina pa3pa60TaHbi cneuaanbHbie KOMGaaapoBaHHbie TopMOSHbie annapa- 
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Pmc. 6.21. CxeMa 3 /ieKTponHeBMaTMMecKoro npusofla aBT 0 M 06 n/in-TBrasa: 1 — MOAynaTop 

3fin c aaTHMKOM fiaB/ieHMn B03Ayxa; 2 — 6non ynpaB/ieHHsi; 3 — TopM03Han KaMepa; 4 — aneKT- 
PMHecKMii pa3beM 3(in: 5 — AaTsnu ABC/flBC; 6 — KOM6nHnpoBaHHbm 3/ieKTponHeBManmecKnii 
T0PM03H0M KpaH: 7 — A^THHK ABC 

Tbi nonyMMBUJMe ynpaBneHne ot 3/ieKTpoHHoro 6/iona ynpaB/ieHnn. B TaKOM BHfle 3JieKTponHeB- 
MaTMHecKMM npMBOfl Hana/i cepuMHO npMMeHBTbca na mwe/ibix aBT 0 M 06 n/wx n npnuenax c cepe- 
flMHbi 90-x rr. Oh ycTaHaB/WBaeTcn To/ibno b pa60Hen topmo3hoh CHCTeMe. 

npH ncno/ib30BaHnn 3/ieKTpmecKoro curna/ia b Kerin ynpaBnennn npnsoflOM Bcerfla MMeeT- 
cn onacHOCTb HapyrnennR KOHTaKTOB, c6os b pa6oie KOMribioTepa nnn MexaHnnecKoro noBpew- 
ae hur npoBOflHktKOB. 3to npnaoAMT k nonnoiviy Bbixoay TopM03Horo npnBOAa H3 crpoj; n noaTOMy 
/no6an cxeMa coBpeMeHHoro 3nn npeflycMaipnsaeT BbinonneHne oAHOro nnn HecKonbKnx KOHTy- 
poB Tirana n ynpasnenne npnoenoM c napanne/ibHbiM Ay6/inposaHneM TpaAnunoHHbiM nHesMa- 
TnnecKnM npnBOAOM. flpn BbixoAe na CTpon 3nn TopMoweHne aBTOMo6nnn c 3<JxJ)eKTHBHOCTbio 
3anacHon cncTeMbi MoweT 6biTb peann30BaH0 stum coxpaHeHHbiM ynaciKOM nHeBMaTnnecKoro 
npnBOAa. 

AnnapaTbi noAroTOBKn B03Ayxa He OTnnnaiOTCR ot npwvieHfleMbix b nHeBMaTnsecKOM npneo- 
Ae. B HcnoAHMTe/ibHon nHeBMaTnsecKon nacTn 3fin HMeeT He3aBMcnMbie nneBMaTHMecKne koh- 
Typbl C C06CTBeHHblMH peCHBepaMM, KOM6HHHpOBaHHbiH T0PM03H0H KpaH, oceBon MOAyAHTOp, 
cneAfliunn 3/ieKTpOK/ianaH, wnanaH nneBMaTHHecKoro Ay6nnpoBaHnsi. KOMGnHnpOBaHHbin Hfia- 
naH ynpaBnennn ropM03aMM npnuena. IIomumo hhx ncnonb30BaHbi TpaAnunoHHbie annapaTbi 
HHeBMonpHBOAa b ctoahomhoh n BcnoMoraxenbHon (Ha cxeMe He noKa3ana) cncTeMax, an/uonan 
ropM03Hbie KaMepbi n MOAynmopbi ABC Ha nepeAHen ocn. 

ynpaBRRwmaR a/ieKipuMecKaa wacTb npnBOAa coAepmm hctohhmh TOKa, aneKTpoHHbin 6no« 
ynpaaneHHR, Ha6op asthukob AasneHna, ycnnnsi nnn nepeMemennfl B03Ayxa n aneKTpoKnanaHOB, 
BCTpoeHHbix b annapaTbi 3fin, yHncJjHKHposaHHbin Ann acex aBT 0 M 06 nnen sneKTpnHecKnn pasfe- 
eM Ann noAann KOMaHA Ha npnuen. flono/iHHTenbHO ncno/ib3yioTCR a3thmkh AasneHnn B03Ayxa 
b nneBMonoABecKe h HeKOTopbie APyrne. B/iok ynpaBnenna 3nn MomeT oSMeHHBaTbcn nHtJiop- 
Maunen c APyrnivm 6opTOBbiMn aneKTpoHHbiMn cncTeMaMn ynpaaneHnn. EcTecTBenHO, wan n APy- 
rne Tnnbi npnBOAos, 3nn AonweH o6naAaTb c/ieflnmnM AencTBneM. 

npn HamaTnn topmo3hoh neAa/in abthhk nepeMemeHnn noAaeT b 6noK ynpaeneHnn npo- 
nopKMonanbHbin cnman o Heo6xoAHMOM AaBnennn B03Ayxa b Topwo3Hbix KaMepax. Bnon ynpaB- 
neHHR o6pa6aTbiBaer 3tot cnrHa/i, KoppeKTnpyeT ero b 3aBncnMocTn ot crreneuM 3arpyaKn nepep- 
neii h 3aAHen ocm m noAaer KOMaHAbi Ha aneKTpoKJianaHbi oceBoro MOAynnTopa m cneARiAero 
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anempoKnanawa. SneKTpoK/ianaHbi OTKpbiBaioTcn. m B03ayx M3 pecviBepOB 3anonHner T0pM03Mbie 
MaMepw. OflMospeMeHMo aaTHMKM aaBneHHB annapaTos noaaioT cwman oSpaTHOti cb*3m b 6noK 
vnpaBneHMd o Be/iM4HHe flaBneMnn Boaayxa wa Bbtxoae annaparaa. Koraa TpeSyeMaa BeriM'mHa 
aaB/ieHMs 6yaeT aocmmyTa, 6non ynpasneHMA noaacT KOMaHay aneKTpoxnananaM Ha yaepwaHMe 
aaHHoro aaaneHMn. Echm neaanb 6yaei OTnymena, to c aneKTpowianaHoa cHUMaeicn Hanpawe- 
Hue B03ayx M3 TopM03Hbix KaMep BbixoaMT b aTMoccJ>epy m TopMoweHMe npenpamaeTCfl. Tohho 
iaK we pa6oTaer KOM6nHMposaHHbiM KnanaH ynpaBneHMS topmo33mm npMuena. naMenan aaBae- 
Hue eo3ayxa b ynpaBnnioiueM MarncTpa/iM. 


§37 


AHTMB/lOKMPOBOHHblE CMCTEMbl 


npM SKCTpeHHOM TOpMOWeHMM (OCOSeHHO Ha MOKPOM flOpOWHOM nOKpblTMM) 3HaHMTe/lbH0e yCM- 
nMe Ha neaanb TopMoaa MOweT npMBecTM k 6noKnpoB«e Konec. CuenneHMe ujmh c aopowHbiM no- 
KpbiTMeM b 3tom cnysae pe3Ko ocna6eBaei m ynpaBnneMocTb naaaeT c B03HMKHOBeHMeM 3anoca. 
3to CB«3ano c TeM, hto npn 6noKnpoBKe Koneca Becb 3anac no cuenneHMio woneca c aoporon mc- 
nonb3yeTC« b npoaonbHOM HanpaBneHMM m oho nepecTaeT BocnpMHMMaib SoKOBbie cw/ibi, koto- 
pwe yaepwMBaiOT aBTOMo6nnb Ha 3aaaHH0PI TpaeKTopwM (pmc. 6.22). 

TopMOweHMe Koneca 6e3 6noKMpoBKM no3BonneT peanM30BbiBaTb KaK npoaonbHbie cnnw F u 
b KOHTaKTe Koneca c aoporon (TopMOweHMe). TaK h nonepesHbie F s (ynpaBnneMOCTb, ycTOMHM- 
socTb). KpoMe Toro. «aK 6bino OTMeseno Bbiiue. KaTnmeeca Koneco MMeeT SanbuiMM 3anac no cuen- 
nenmo. Hern 3a6noKMpoBaHHoe. 

nepBbie naTeHTbi Ha aHTM6noKMpoBOHHbie CMCTeMbi (ABC) nowBMnMCb b KOHpe 20-x rr. OflHa- 
ko nmbb b 1969 r. nasanacb cepMMHaa ycTaHOBKa aHTM6noKMpoBOHHOM CMCTeMbi (ABC)topmo30b 
Ha nerKOBOM aBT 0 M 06 Mne. a BnocneflCTBMM m na rpy30BOM. 
ripHMeneHMe ABC cnocoScTBoeano: 

— noBbiujenmo skthbhom 6e3onacHOCTM aB- 
TOMofiMnn, t, e. noBbitueHMio topmo3hom 
3Ct>(J>eKTMBHOCTM ( 0 C 06 eHH 0 Ha CKOnb3KMX 
noaepxHOCTBx), ynynweHMio ycTOMHM booth 
m ynpaBnneMOCTM; 

— yBenMMeHMio cpeflHeii ckopoctm ABHweHHH; 

— npoflneHmo cpona cnyw6bi ujmh. 
no cymecTByioiuMM MewayHapoaHbiM nop- 

MaM ceroflHsi b oSfl30TenbHOM nopa^ne aonwHbi 
o6opyaoBaTbCfl aHTH6noKHpoBOHHOH cncTe- 
moh cneayioiHHe TpaHcnopTHbie cpeaciBa: 

— rpy30Bbie a8TOMo6nnH BecoM 6onee 3,5 t; 

— aBTo6ycbi BecoM 6onee 5 r. 

— npMpenbi m nonynpnuenbi BecoM 6onee 5 t. 
flpyrwe aBTOTpaHcnopTHbie cpeacTBa, b t. h. 

nerKOBbie aBT 0 M 06 nnn o6opyAyK)Tcn ABC no wena- 
hmk) noKynaTena mjim no MHHunaTHBe <j)HpM-H3roTO- 
BMTenevi aBTOMo6nneM. Gneflyer otMeTMTb. hto ana 
6onbujMHCTBB coBpeweHHbix nerKOBbix bbtomo6m- Pmc. 6.22. Cm/iw. fleMCTBywuiMe b koht3ktc 
/ten ABC ywe crana unaTHbiM o6opyaoaaHneM. noneca c floporoM 
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CymeCTByiomne KOHCTpyKpnH ABC MMeioT 
pa3/inMHbiPi ypoeenb rexHMMecKoro coeepujeH- 
CTBa, noaTOMy nx pa3pepnpn Ha tph naTeropnn 
(1,2. 3) pph aBTOMo6npen, Ha pee (A, B) — ppn 
npnpenoB n npepbaepniQT k hum pa3/mHHbie 
Tpe6oBaHM«, ponycKaiOT k ycTanoBKe Ha koh- 
KpeTHbie Tnnbi aBTOMo6npen. TaK. HanpnMep, 
Mewpyropopnbie n TypncTnaecune aBT06ycbi 
Moryr ocHamaTbca ro/ibKO caMbiMn coBepuieH- 
HbiMH ABC KareropuM 1. Ha ppyrnx Tnnax TC 
Moryr npuMeHATbcn OTHOCHTenbHo peweebie h 
npocTbie ABC, ycTaHaepnBaeMbie, HanpnMep, 
ro/ibKO na 3apHen ocn. 

ABCpopwna oSecnesneaTb: 

— MHHHMa/ibHbiH rapM03H0n nyTb (He Menee 
75 % OT M3KCHMa/lbHO B03M0WH0T0); 

— yCTOHHHBOCTb npM TopMoweHnn; 

— coxpaHenne ynpaBpneMOCTn npn TopMoweHnn; 

— npncnoco6/meMOCTb k n3MeHaiotpnMca BHeujHnM ycnoBHBM, HanpnMep cpenpennio na cyxon, 
Monpon n CK0/ib3K0n popore (apamnsHOCTb); 

— nnaBHoe TopMOweHne, 6e3 pbiBHOB; 

— B03M0«H0CTb TopMoweHnn npn Bbixope n3 CTpon ABC; 

— MHHHManbHbin pacxop pa6oHero Tena; 

— MnHHMa/ibHoe noTpe6neHne 3neKrpo3Heprnn; 

— noMexoycTonHnBOdb no OTHOiueHnio k BHeiPHnM MamnTHbiM nopaM; 

— cnrHapn3aunio npn Bbixope n3 erpon ABC, pnamocTHKy nencnpaBHOCTn; 

— o6ipne Tpe6oBaHnn (HapewHOCTb. nn3Kaa CTonMOCTb n t. n.). 

B cocTaB 3/ieKTpoHHon aHTnGnoKnpoBOHHon cncTeMbi bxopht (pnc. 6.23): 

— paTHnKn (yrnoBon CKopocm nopeca, 3aMeppeHna n t. p.); 

aneKTpoHHbin 6 pok ynpaBPennn, nopynatoipnn HHcJjopMapnio ot paTannoB, o6pa6aTbiBaiomnn 
ee n nopaioipnn cnmanbi Ha ncno/iHHTenbHbie MexaHn3Mbi n cnmaPbHyio naMny; 

— ncno/iHHTePbHbie MexaHn3Mbi (Mopypnropbi paBPeHnn pa6oMero Tena). 

flna noppepwanna Tpe6yeMoro npocK3Pb3biBaHnn (npo6yKcoBKn) Kopec Heo6xopnMO 3H3Tb 
3naHeHHS paHennon CKopocm aBTOMoSnnn b nawpbin momcht apeMeHn. yrposyio CKOpocTb ropMO- 
3aipero Koneca, paccnnTbiBaTb CKOPbweHne n ynpaBPnTb MopyparopaMn, ycraHOBPeHHbiMn b Top- 
mo3hom npneope. C noMOipbio MopyparopoB H3MeHnioT rapM03Hoe paepeHne, nocrynaioipee k top- 
M03HbiM KaMepaM npn paGonnM unnnHppaM n TeM caMbiM perypnpyiOT TopM03Hbie chpw Ha Konecax. 

VrnoByio cnopocTb Koneca onpepepaioTpaTHHKaMn, ycTaHoaneHHbiMn b crynnpe wopeca, npn, 
pewe, b rnaBHon nepepase, flaTHnix cocronT n3 poropa b Bnpe 3y6Haioro pncua (npn nepcfcopnpo- 
BaHHoro KOPbpa), 3aKpenpeHHoro Ha Kopece, n KaTyujKH nHpy kthbhocth, ycTaHOBPeHHon Heno- 
PBHWHO C HeKOTOpbIM 3330p0M OTHOCHTePbHO 3y6poB pncKa. 

/lHHenHyio cnopocTb aBTOMo6npn saipe scero onpepenniOT KOcseHHbiM nyreM — nepepacneTOM 
3HaneHnn. nopyseHHbix ot paTMMKOB yrnoBon CKopocm nopec. HHorpa, HanpnMep, na noPHonpn- 
BopHbix aBT0M06npax pnHenHyio cnopocTb paccanTbiBaioT no 3HaHeHnio 3aMeppeHnn b npopoPb 
hom HanpaepeHnn, onpepenneMOMy c noMoipbio paTanwa 3aMeppeHnn. npn pocrnweHnn Bepnwnnbi 
3apaHHoro OTHocnTePbHoro CKOPbweHnn (noporoBoro 3HaaeHHn) 6 pok ynpaBPeHnn nopaeT coot- 
BeTCTByioipyK) KOMaHpy ncnoPHnTePbHOMy Mexann3My, 

CyipecTByioT pa3PHHHbie npnHpnnbi peryanpoBanna: no Bepnanne 3aMeppennn TopM03nipero 
nopeca; no 3apaHHon BennanHe yrpoBon CKopocTn TopM03nipero nopeca; no 3apaHHon sennanHe 
OTHocnTePbHoro CKOPbweHna; no paBPeHnio pa6oaero re/ia n t. p. 



1 2 


Pnc. 6.23. CxeMa apeiapoHHOM ABC: 1 — paT- 
ann; 2 — 3aMep ckopocth; 3 — Mopyparop; 
4 — 6pok ynpaBnenna; 5 — ropM03Hon pn- 
pnnpp: 6 — 3aMep paenenna 
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B noaaBnntomeM 6onbiuMHCTBe cnynaeB flan BbinonHeHMfl Bcex TpeGosaHuft no aaanTMBHocTM 
npuMewneTcn perynnpOBaHMe TopM03fiiuero Koneca no ero aaMeaneHMio m CKO/ibweHMio. 

McnonHMTenbHbie MexaHM3Mbi (MoaynnTopbi) ABC MoryT MMeTb pa3/iHHHoe ycTpOMcrtao: Kna- 
nanHoe. 3onoTHMMOBoe, flnacfcparMeHHoe. CMeuiaHHoe. MoaynflTopbi no KOMaHflaM 6aoi<a ynpaB- 
nenufi M3MeHf)K)T flaBnetHMe pa6osero Te/ia b topmo3hux KaMepax m/im umiMHapax. 

Pa3nnMaioT MoaynsiTopbi. paSoTaioutMe no AByx(J>a30B0My (yBennHeHne-c6poc aaBneHMfl) 
m Tpex4>a30B0My (c6poc-BbiflepwK3-yBenMMeHMe flasneHna) pa 60 MMM LjMWiaM CoBpeMeHHbie mo- 
Ay/iflTopbi sacTO mmgiot yc/io>«HeHHbiM pa6onni5i umwi. HanpMMep, 4ia3a ysennHeHMs m/im yMenb- 
liieKHfl aaBneHMB COCTOMT M3 HeCKO/lbKMX STanOB. 0T/lMH3K>mMXCfl TeMnOM M3MeHeHMfl aaBneHMfl. 
Ot nacTOTbi. c kotopom MOflynwrop MoweT ocymecTBnnTb pa6oHMM umkh, aaBucuT KaMecTBO pa6o- 
Tbi ABC. Tpex<J>a30BbiM MOAynniop o6ecneHMBaeT HecKo/ibKO MeHbuiMM pacxoa paSonero Tena. 

CxeMbi ycTawoBKH ABC. TopM03Han AMHaMMKa aBT 0 M 06 nnH B 6o/ibiuoM CTenewM 33bmcmt ot 
cxeMbt yciaHOBKM 3/ieivieHTOB ABC Ha aBT 0 M 06 nne m Bbi6paHHoro npMHMMna perynnpoBaHMB. 
Han6onee pacnpocTpaHeHbi cneayiomMe npMHUMnbi pery/inpoBaHna cKO/ibweHMA nonec: 

— MHflHBMayanbHoe pery/inpoBaHne cuo/ibweHMH Hawaoro Koneca b OTae/ibHocTM (Individual 
Regelung) — IR; 

— -HH3KonoporoBoe» pery/mpoBaHne. t. e. pery/iMpoBSHMe, npeaycMaTpHBaiomee noaany ko- 
Mana Ha pacTopMamHBaHMe n 33TopMawMBaHMe o6omx Konec ocm oaHOBpeMeHHO no CMTHa/iy 
A3THMK3 Koaeca, Haxogmaerocfl b xyawMX no cpenneHMio ycaoBMSX, — •‘C/ia6oro» Koaeca 
(Select Low) — SL; 

— "BbicoKonoporoBoe- peryanpoBanne Koaec oahom ocm, woraa cn™aa noaaeTCfl asthmixom 
-cnabHoro" Koaeca, t. e. HaxoamaerocH b nysujMx no cpenaeHMio ycaoBHBx (Select High) — SH: 

— MOAn<))MUMpoBaHHoe HHaHBHayaabHoe peryanposaHne — Modifizierte Individual Regelung 
(MIR) npeacTaBaneT co6om KOMnpoMMCCHoe perynMpOBaHMe Meway SL m IR. CMbica MIR 3a- 
HaoMaeTCfi b tom, hto BHanaae peryanpoBaHne ocyiaecTBaaerca no «HH3KonoporoBOMy», a 3a- 
TeM nocTeneHHO nponcxoanT nepexoa k MHAMBMaya/ibHOMy pery/iMp0B3HMio. MIR peaecoo6- 
pa3HO ncnoab30BaTb npM TopMomeHMM 
Ha onopnoH noBepxHocTH c pa3ansHbiM 
cuenaeHMeM noa aeBbiM m npaBbiM KO/iecaMM. 
a Tatwe Ha noeopoTe m nonepeHHOM yK/ioHe. 

HHanBnayaabHoe peryawpoBaHne SB/weT- 

ca onTHMaabHbiM c tohkm 3peHH« odecnese- 
HHfl HannyHiue(i topmo3hom 3<J>4>eKTMBH0CTM 
(MHHHMa/lbHOTO T0PM03H0T0 nyTM). flna 3T0M 
neon na wamaoM nonece pa3MetaaeTC« aaT- 
hhk HacTOTbi BpaiyeHHB m MoaynBTop aaB/ie- 
hms m hx napaMeTpw pery/iMpyioTca OTae/ib- 
HbiM waHa/ioM ynpas/ieHHB b 3/ieKTpOHHOM 
6/iOKe. HHaHBktayanbHoe perynnpOBaHne aa- 
eT B03M0M<H0CTb nO/lyHHTb OnTHMa/IbHblii top- 
M03H0M MOMeHT Ha Ka>KaOM KO/iece B COOT- 
aeTCTBMM CO cpenHblMH yCaOBHHMH H. K3K 
cneacTBMe, MMHHManbHbiPi topmo3hom nyib. 

Oanano ecnw Koneca oahoh ocm 6yayr Haxo- 
AMTbca a neoaMHaKOBbix cuenHbix yc/ioBMax. 
to TopM03Hbie CMnbi Ha hmx Taw«e 6yayr He- 
OaMHaKOBblMM. 

B 3T0M c/iynae B03HMKaeT pa3BopaHMBSio- 
1UMM MOMeHT, npMBOAfliaMM k noTepe ycTOMHM- Pmc. 6.24. Pa3BopaMMBaiomMM momcht, 
boctm (PMC. 6.24). ynpaBnaeMOCTb aBTOMoSn npHBOABiMMH k noTepe yctomsmboctm 














Pmc. 6.25. Cxeivta cwcieMbi A6C 2-ro noKOAeHMA <J>MpMbi Bosch aaa /lerKoaoro asTOMo6 MAa: 

1 — abthmk; 2 — curHanbHan ziaMna; 3 — 6 aok ynpaBAeHMs; 4 — MOfly/wTop 


aa npM 3tom coxpaHAeTCA, t. k. Ko/ieca He 3a6/iOKnpoBaHbi m 3anac 6okobom ycTOMMMBOCTM ocra- 
eTcn flocTaTOHHbiM. CxeMa c HHflHBHflya/ibHbiM peryAMpoBaHMeM abaactca Han6o/iee caojkhom m 
aoporoPi. 

ripn Bbl6ope CXeMbl ABC 06blMH0 MCXOAAT M3 TeXHHMeCKOH M 3KOHOMMHeCKOM Ue/ieC006pa3H0- 
cth. Ka« noKa3ann MCCAeAOBaHMA, cooTBeTCTByioT BceM Tpe6oBaHMAM, a c/ieflOBaie/ibHO, otho- 
catca k KaTeropnn 1 ABC MMeioiune cxeMy peryAMpoBaHMA (nepeflHHe Koneca/3aAHne KOAeca) 
IR/IR h MIR/IR. a Tawne Apyrne cxeMbi (MIR/SL, SL/IR) ecAM npMHUMn SL McnoAb3yeTcs Ha ocm 
( ocnx), o6ecneHMBaioaieM ne 6onee 50 % cyMMapHofi topmoshom chaw. ABC. McnoAb3yioiAMe 
npHHpun SL Ha o6enx ocax ATC (SL/SL), othocatca k K3Teropnn 2. B ABC naTeropnn 3. ksk npa- 
bhao. peaAH3yeTCA cxeMa — SL. 

Ha pmc. 6.25 nona3aHa cxeMa CMCTeMbi ABC 2-ro noKOAeHMA, pa3pa6oTaHH3A 0mpmom Bosch 
AAA AerKOBbIX aBTOMOSMAeM C TMApaBAMHeCKHM T0pM03HblM npMBOAOM. 

Ona BCTpaMBaeTCA b ujTaTHyto TopM03Hyio CMCTeMy m He TpeSyeT M3MeHenMA ee KOHCTpyKUMM. 
npeMMyiAeCTBa T3KMX CMCTeM 33KAIOHaiOTCA B npOCTOTe M yA06CTBe KOMnOHOBKM Ha aBTOMOfiMAe. 

CMCTeMa coAepwMT TMApaBAMnecKMM y3eA, pacnoAaraeMbiM MewAy maBHbiM TopM03HbiM m ko- 
AecHbtM uMAMHApaMM, A3THMKM sacTOTbi BpatAeHMA, MOHTMpyeMbie y nepeAHMx KOAec m y maBHOM 
nepeAasM. m 3AeKTpoHHbiM 6 aok ynpaBAeHMA (3BY), ycraHaBAMBaeMbiM b caAone mam b motophom 
OTC ewe aaTOM06MAA. Ha nOAHOnpMBOAHbIX aBT0M06MAAX K AaTHMKaM sacTOTbi BpameHMA A 06 aB- 
AAeTCA abthmk npoAOAbHoro 3aMeAAeHMA. TMApaBAMHecKMM y3eA coctomt M3 Hacoca C 3AeKTpO- 
ABMraTeAeM. MOAyAArapa c TpeMA 3AeKTpoKAanaHaMM, ab yx aKKyMyASTopoB c A6Mn<J)MpyioiAMMM 
KaMepaMM. 

B CMCTeMe McnoAbayeiCA Tpexi}>a3HbiM pa6oHMM umka. ripM topmokchmm 6e3 6aohmpobkm ko- 
Aec 3AeKTp0KAanaH coeAMHAeT KOAecHbiii umamhap c cooTBeTCTByiomeM ceKUMeii rAaBHoro um- 
AMHAPa M T0PM03H3A CMCTeMa paSOTaeT 06blHHblM 06pa30M. EcAM 3By BblABAAeT TeHABHLIMIO 
K 6AOKMpOBaHMIO KOAeca, TO 3AeKTpOKA3naH nepeBOAMTCA B nOAOMeHMe. npM KOTOPOM KOAeCHbIM 
T0PM03H0M UMAMHAP OTCOeAMHAeTCA OT TAaBHOro T0pM03H0T0 UMAMHAPa M, Hao6opOT, COeAMHAeT- 
ca c MarncTpaAbio cambb. Wmakoctb nepeTeKaeT b AeMru}>Mpyiomyto KaMepy, a 3aTeM nepeKanM- 
BaeTCA HaCOCOM B maBHblM T0PM03H0IT UMAMHAP- AaBAeHMe B KOAeCHOM UMAMHApe yMeHblljaeT- 
ca. B $a3e BbiAepwHM AaBAeHMA 3AeKTpoKAanaH nepeBOAMTCA b noAO>t<eHMe. npn kotopom ace 
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Pmc. 6.26. riHeBMaTM4ecKan ABC 


MarncTpa/iH pa3beaHHeHbi Memay co6oh. CneAyioman c}>33a HapaciaHun aaB/ieHna ocymecTB/ifl- 
ercfl nepeBoaoM 3/ieKTpoKnanaHa b nepBOHaHa/ibHoe no/ioweHHe. )KnflKOCTb n3 rnaBHoro Top- 



M03Horo unnnHflpa BHOBb nocTynaeT b KonecHbin uh/ihhap- 

B cnynae 0TKa3a Hacoca TopMOweHne c aHTn6/iOKnpoBOMHoii (JjyHKUHen npeKpamaeicn, ho 
pa6oTocnoco6HOCtb topM03Horo npMBoaa coxpaHfleTcs. 


TMnMHHaa cxeMa ycraHOBKH nHeBMaiHHec- 
Koii ABC Ha AByxocHOM rpy30B0M aBT0M06n/ie 
c riHeBMonpHBOflOM noKa3aHa na pnc. 6.26. 
3ia CMCTeMa coctomt h3 6/iOKa ynpaB/ieHMB, 
COeAMHeHHOrO C KO/ieCHblMH AaTHHKaMH H MO- 
Ay/mTopaMM. 

MoAynflTop ABC HMeeT, Kan npaBM/io. 
Anac))parMeHHyio KOHCTpyKumo. Tanaa koh- 
CTpyKUHB o6ecneHHBaeT 60 nee BbicoKoe 
6bidpoAeHCTBne no cpaBHeHHio c nopujHe- 
boh. MoAy/iBTop (phc. 6.27) HMeeT ABa sneK- 
TpoKnanaHa 1 h 2 h pea nneBMOKnanaHa. 
BbixoAbi MOAy/iBTopa noAKmoneHbi k topmo 3- 
HOMy npaHy, k topmoshoh KaMepe h k aTMo- 
c<t>epe. 

npn TOPMOWeHHH 6e3 Cpa6aTblB3HHfl ABC 
B03Ayx nocTynaeT ot KpaHa Ha Bbixoa k rop- 
M03H0My KpaHy, OTWHMaeT ARaifcparMy Bepx- 
Hero nHeBMOKnanana h hpoxoaht na Bbixoa 
k T0pM03H0H KaMepe. OAHOBpeMenHO oh no¬ 
cTynaeT nepe3 6o/ibiuoH naHa/i k HHWHeMy 
nneBMOK/ianaHy, kotopuh aono/iHHTe/ibHo 
npiDKHMaeTCH k ceoeMy ceany, nepeKpbiBas 
aTMOccpepHbiM Bbixoa. BepxHMH nHeBMoana- 
nan HaxoaHTCS b otkpwtom nonowenHM, t. k. 
nonocTb coeAHHeHa c aTMoc<t>epoH sepe3 
anetcrpowianaH OTcenKH. npn pacTopMawHBa- 
HHH TOpM03HblM KpaHOM B03AyX npOXOAHT 
Hepe3 MOAy/tHTop b o6paTHOM HanpaBneHHM. 
OT BbIXOAa K T0PM03H0M KaMepe K T0PM03H0- 
My KpaHy. 


Phc. 6.27. npHHUHnHa^bHan cxeMa nweBMa- 
TMsecKoro MOAynHTopa ABC: 1, 2 — aneKTpo- 
MarHHTHbie Knananbi: 3 — c/ieAfliAnii nopweHb: 
4, 6 — npywMna; 5 — KOpnyc BnycKHoro m aT- 
MocOepHoro KnanaHOB, 7 — ceano aTMOC<J>ep- 
hoto K/ianaHa; A — no/iocTb. coeaHHHtomaa 
topmo3hom wpaH c MoaynflTopoM; B — nO/lOCTb. 
coeaHHBKDmafl Moay/iKTop c aTwoccfcepOH; B — no- 
nocTb, coeaMHHioman B03aywHbiM 6a/inoH c MOAy- 
nBTopoM; r — no/iocTb, coeaHHflioman MOfly/mrap 
c pa6o‘iePi no/iocTbio topmo3hom KaMepu; fl — no- 
nocTb, coeAHHBiomaB TOpM03Hyio RaMepy Mepe3 

MoaynBTop c aTMOc(t>epoH 






































npx paGpie ABC Mnaymnop ofiecneHMBaeT ipex<t>a3HbiM pafiOMMM limka. 

B <J)i4:*e cGpoca aaaneHMA Ha 06 a 3/ieKTpoKnanaHa MOfly/wropa noflaeicn HanpamewMe oj anen- 
rpoHHoro 6 /iokb ynpas/ieroin. 3ne«rpoiuianan orceMKn 3ai(pbiaaeT aTMociJiepHbiM bwxoa h oaho 
B peMeHHO nponycwaeT B03flyx ot BbixoAa k TopM03HOMy npany nepea ManuA nanan b nonocTb. Aae- 
neniie c o 6 enx ctopoh flMa<J>parMbi BepxHero rtHeBMOK/ianaHa BbipasHMsaerofl, m oh ycM/ineM npy- 
mwHbi 3aKpwBaercfl. OflHoapeMeHHO H3-3a cpaSaTbiBaHHH 3/ieKTpoioianaHa c 6 poca OTKpbiBaeica 
HHmHHM riHeBMOK/ianaH. Hepe3 Hero ao3Ayx H3 ropM03Hbix KaMep bwxoaht b aTMoc<J>epy. 

Bbiflepmua TopM03Horo flasneHMn (eropan 4>a3a) Ha nocronHHOM ypoBHe npoM3BOflMTCA npM no- 
aawe HanpAmeHMA ro/ibKO na aneKipowianaH otccmkh. B stom onynae 06a nHeBMowianana 3aKpbrrw, 

B tpeTbeii tj>a3e aneKTpoKnanaHbi o 6 ecToneHbi h B03flyx npoxoflMT M3 topmo3hoto KpaHa 
b TopM03Hy« KaMepy. 

yciaHOBKa Tpex(J>a30Bbix MOfly/iAropoB OKono Kamfloro Koneca 3btomo6m/ia no3BO/iAeT pea- 
nn30Barb no 6 oM npHHunn pery/iMpoBaHMA. 

HecMOTps na ycTaHOS/ieHHyio Ha aBTOMo6M/ie ABC peKOMeHflyerca coxpanATb b topmo3hom 
npMBOAe pery/iHTop topmo3hwx cm/i, xotb 3to m ne TpeSyerofl HopMaTHBBMM. CHMTaeroA. hto pery- 
ortop coxpanaeT KOM4>opia6e/ibHocTb flBMmeHMA m pacxofl B03Ayxa m CHMmaeT aepoATHocTb BCTyn- 
neHMfl b pa 6 oTy ABC. 

HewcnpaBHOdb ABC He MomeT 6 biTb no/iHOCTbio MCK/noseHa, noaTOMy Heo 6 xoflMMo Bbi6npaTb 
TaHoe noAwuoseHMe paTMuKOB m moav/iatopob, Koropoe o 6 ecneMMT coxpaHeHMe cbomctb CMCTeMbi 
Aame npM Ha/iMHMM HeKoropbix otk330b. Macro Bbi 6 Mpaercn AMaroHa/ibHaa cxeMa noflK/iiOHeHMA. 
K namflOMy npoueccopy noflwuoMaioTcn flaxsMK m MOfly/iArop flByx «o/iec no flnaroHann: oflHoro 
nepeflHero m oflHoro 3aflHero. B stom cnynae npn eflMHMMHOM HencnpaBHOCTM oTK/nosaeTcsi ro/ibKO 
oflHa flnaroHa/ib. Oaho He3a6/iOKMpoBaHHoe nepeflHee noneco m oaho 3aflHee wo/ieco ofiecnenaT oc- 
TarosHyio ycroMHMBOCTb m ynpaenneMOCTb aBTOMo 6 Mns. TiaMna, CMma/iM3MpyiomaA o HeacnpaBHO- 
ctm ABC. noflKmoHaerofi napannenbHO k o 6 omm KaHanaM 6 /io«a ynpaB/ieHMA. no3TOMy. flame ec/ia OHa 
ropMT, OflHa M3 flMaroHanePt eme MomeT naxoflMTbCA b McnpaBHOM coctoahmm. CaMOflMarnocTMKa 
McnpaBHOCTM ABC HannHaeroa npn BHntoseHMM 3amMraHMA m npoMSBOflMTCA HenpepbiBHO npM abm- 
meHMM TC. KoHuenuMB AByxKaHa/ibHOM aneKTpoHMKM c flMaroHanbHbiM pacnpefleneHMeM KaHanoe 
CHMTaeicfl BamHbiM 3/ieMeHTOM HaflemHocTM ABC a/ia rpy30Bbix aaT 0 Mo 6 MneM m aBToGycos. 
T. K. eflMHMSHbIM 0TK33 B ABC He MOmeT 3aCT3Tb BpaCn/lOX BOflMTe/lB, npMBWKLUerO K nOMOLflM CMCTeMbi 
npM ropMomeHMM. K 6 /ioKy ynpaB/ieHMA ABC MomeT noflWHOsaTbCfl ropM03-3aMefl/iMTenb. 3/ienTpo- 
HMKa aBTOMaTMsecKM OTWuonaeT 3aMefl/inTe/ib, worfla ABC BCTynaeT b pa 6 oiy. 

OnbiT SKcn/iyaTauMM ABC CBMaeienbCTByeT o bwcokom HaflemHOCTM arovi CMCTeMbi. OTKa3bi co- 
CTaBnaioT oko/io 0.2 %. HaMGonee Macro 0TKa3biBai0T anetcrpMsecKMe coeflMHeHMA 6 /ioKa ynpae- 
neHMs, flaTHMKOB m MOflynaropos, a Tatone coeflMHeHMA Memfly TarasoM m npMqenoM. 0TKa3bi mo- 
fly/lBTOpOB (B tom MMC/ie M3-33 3aMep3aHMS) HeaHaHMTenbHbl. HeMCnpaBHOCTM flaTHMKOB CBB3BHbl 
b ochobhom c yBejiMHeHMeM 333opoB b noflujMnHMKax CTynMLtbi Koneca. 


§38 

DPOTMBOByKCOBOMHblE CMCTEMbl 


Hapnay c Mcnonb30saHMeM ABC cpaBHMTe/ibHo HeaaBHO na aBT0Mo6M/iflx cts/im npMMeH?m> npo- 
TMBo6yKCOBOHHbie CMCTeMbi (nBC). Koropwe npn tatobom pemMMe flBnmeHMH npensrrcTByioT npo- 
6yKCOBKe eeaymMx Konec aaroMo6M/iA. nBC He othochtch k ropM03HOMy ynpaB/ieHMio, ho. bbmav 
MfleHTMHHoro npMHUMna pa6oTbi m Mcno/ib30B3HMA oahmx m rex me annaparoe. nacro paccMaTpw- 
BaiOTCSl COBMeCTHO c ABC. 
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np0TMB06yKC0B04Hbie CMCTeMbl flaBHO MC- 
nonb3yioTCB wa H<ene3HOflopowMOM rpaHcnop- 
Te ho nrnub coBceM HeaaBHO cra/tM npMMe 
HflTbcs Ha 3BTo6ycax, nerKOBbix m rpy30Bbix 
3BT0M06m/1AX. 

riBC h3cto ycTaHaB/iHBaioTCB b coneTaHMM 
c ABC, hto nosBonfleT ycKOpHTb npoMecc 
pa3roHa, a Tanwe noBbicmb npoxoflMMocTb 
Ha mathmx rpyHTax m CK0/ib3Knx floporax. 
npHMUMn fleiiCTBMA CMCTeMbl OCHOBaH Ha 38- 
TOMaTMHecKOM no/jTopMawMBaHMM 6yKcyiome- 
ro Ko/ieca (pmc. 6.28). 

npM 3 tom flpyroe Be/jymee Koneco, Haxo- 
flfimeecR Ha flopownoM noKpbiTMM c xopowmmm 
C uenHbIMM Xap3KTepMCTMK3MM. MOWeT BOC- 

npMHMMaTb 6onbUJMM KpyrAiUMM MOMeHT. B pe- 
3y/ibTaTe, nan m npn 6/ioKMpoBKe AM<t>0epeH- 
UMa/ia, yBenMHMBaeTCB cyMMapnaA CMna tatm, 
aBTOMo6M/ib MOHteT TporaTbcn c Mecra m pa3roHATbCA c 6o/ibiuMM ycwopeHMeM. KpoMe raro, cmc- 
TeMa npM h6o6xoammoctm yMeHbUiaeT noflasy ran/iMBa b ABMraTe/ib m orpaHMHMBaeT o6myio tato- 
syio CMny Ha BeayiUMX wonecax. 

K npeMMymecTBaM riBC othocat: 

— VBe/iHHeHMe CM/ibi tatm m noBbimeHMe ycTOMHMBOCTM aBT 0 M 06 MAA npM TporaHbM c MecTa. pa3- 
roHe m ABMweHMM Ha CK0/ib3K0M aopore; 

— yse/iMneHMe opoxoammoctm no matkmm rpyHTaM; 

— yMeHbiueHMe Harpy30K b tp3hcmmccmm npM pe3K0M M3MeneHMM K034><J)Mi4MeHTa cuen/ieHMA; 



Pmc. 6.28. HpuHLiMn acmctbhs nBC: F, — tato- 
sas cnna (6e3 nBC): F a — ropM03HaA CM/ia. 
F b . — flononHMTenbHan TAroeaA CMna: F n — cyM- 
MapHaa cnna tatm 



Pmc 6.29 CxeMa KOMn/ieKCHOM ABC/flBC zierKOBoro aBTOMo6M/)fl: 1 - AaTNMK ckopoctm «o- 
neca; 2 — Moay/iATop ABC; 3 — moav/iatop nBC; 4 — 6/iok ynpaB/ieHHA ABC; 5 — 6/iok ynpae/ie- 
hma nBC 
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— cmimeMiie pacxoaa TonnnBa oco6enHo b ommhhx ycnoBnfix; 

— vMeHbiiieHMe MSHOca whh; 

— CMHweMMe yTOM/ifleMocTM BOflHTean. 

B MacTomuee speMn 00 Bcex OBC ana asroMaTMMecMoro orpaHUHeHun eyKcoBanns nonec 
npuMewBeTCfl 3/ieKipoHMKa. 

CxeMa KOMnneKCHofi ABC/HBC noKa3aHa Ha pno. 6.29. 

ABC flono/iHBeTCfl MOflynnTopoM nBC, Koropbin HMeeT flBa un/inHapa, BKJHoneHHbix b mapo- 
MarMCTpann. coeaMHSiomne rnaBHbiPl T0pM03H0fi unnnnap sepe3 Moaynffrop ABC c KO/iecwbiMM 
UM/iMHflpaMH. BHyipM unnnHapoB Moay/wopa pacnonoweHbi n/iasaioiune nopwHH c ueHTpa/ibHbi- 
mh KaanaHaMM. noc/ieaHne coeanH«iOT Bxoanyio h Bbixoanyio MarncTpann un/iMHapa. nopwHH 
vnpaB/inioTCfl nocpeacTBOM Tpexno3nunoHHbix 3/ieKTpoMarHMTHbix h aByxno3npnoHHbix apocce- 
/inpyioiUHX tuianaHOB. 

ripn TopMOWGHHM aBTOMo6nns wnanocTb 6ecnpenflTCTBeHHo npoxoanT sepe3 un/iHHapbi mo- 
ay/lBTOpa K 33flHHM KO/ieCHblM UH/lHHapaM. 

Bo speMfl pa6oTbi ri6C no KOMaHae 6/iOKa ynpaB/ieHna Ha npnTopMawMBanne oaHoro nan 
o6ohx BeaymHx KO/iec 3/ieKTpoMarHHTHbiii nnanaH nepeBoanTcn b nonoweHne. npn kotopom aaB- 
neHHe H3 rwapoHacoca nepeaaeTca b ynpaB/imoiayto no/iocTb un/inHapa MoaynsTopa, cneBa ot 
nopujHB. noa aefiCTBueM aasnenHB wnaKOCTH nopiueHb nepeMeiaaeTCfl Bnpaao h nepeKpbiBaeT 
ueHTpanbHbm nnanaH. fla/ibHenwee aBnweHne nopwHH npHBoawr k noBbimeHHio aaB/ieHna b ko- 
necHbix uM/iMHapax. Bbiaepwna n/in c6poc aasneHHB ocymecTB/iaiOTCfl no KOManae 3/ieKTpoHHoro 
6noKa nepeBoaoM 3/ieKTpoMarHMTHoro wianaHa b cooTBeTCTByramee nonoweHHe. 

flnn no/iyneHHs 6ojibineii tohhoctm n nnaaHOCTH pery/iMposaHUB cuo/ibweHnfl nonec b rnro- 
bom pewMMe b nBC n 3 MeneHne aaB/iennB Heo6xoanMO npon 3 BoanTb 60/iee MeaneHHO. neM b ABC. 
A™ 3Toro b Moaynnrop BBeaeHbi apocce/inpyioiMne nnanaHbi c MeHbujHM npoxoanbiM ceseHMeM, 
KOTopwe cpa6aTbiBaiOT b nanane cJ>yHKLtnoHnpOBaHnn nBC. 

PaccMOTpeHHan noHCTpynanB MoaynnTopa MOweT npnMeH5m>cj) OTaenbHO ot ABC. finn Hero 
aBTOMo 6 n/ib aonwen 6 biTb aoo 6 opyaoBaH KO/iecHbiMH aaTHHKasni ymoBbix cnopocTen. 6 /iokom 
ynpaBnenMB n HMeTb rnapocncreMy BbicoKoro aaBneHnn. 

PeryanpoBaHne npyrntaero MOMeHTa asnraTenn npon3BoanTcn noMnneHCHbiM B03aencTBneM 
na apocce/ibHyio 3acnoHny, Ha CHdeMbi 3a>«MraHHfl h BnpbicKa TonnnBa. llo/ioweHHe apocce/ib- 
HOH 3aC/10HKM MOWeT H3MGHHTbCB 3/ieKTpOMexaHHMeCKHM M/1M 3/ieKTpOMaTHHTHblM yCTpOHCTBOM. 

Maute scero ncnonb3yeTcn anenrpoMexaHHHecnan CHCTewa. n3BecTHan noa Ha3saHneM 
•3/ieKTpoHHan neaanb rasa*. B stoh CHCTeMe H3MeHeHne no/iowenns) neaa^M “ra 33 > c noMOinbK) 
aaTHHKa nepeMeiaeHHa neaa/in npeo6pa3yeTC« b aneKTpHHecKMH CMraa/i. B 6/ioKe ynpaBneHun 
aanHbiM curHan npeo6pa3yeTcn c yneTOM psaa 3aaaHHbix nepeMeHHbix vt cnma/ioB ot apyrvix aaT- 
hmkob (TeMnepaTypbi. sacTOTbi BpaiaeHHfl asnraTe/iB h t. n.). a 3aTeM nepeaaeTcn k 3/ieKTpoaBn- 
raTenra. kotopwm nepeMemaeT apoccenbHyio 3ac/iOHHy m/im penny TonnnBHoro Hacoca (b c/iynae 
ynpaB/ieHMB an3eneM). CnrHa/i oSpaTHOii CB«3n o nonoweHHH 3ac/ioHKH h/im peMKH Tanwe nocry- 
naeT b 6non ynpaB/ieHnn. 

KoMaHaw. nocTynaiomne ot 6/iona ynpaB/ieHnn nBC, MMetoT npnopnTeT no OTHOiuennio k cmt- 
na/iaM, nocTynaioianM ot aaTHHKa nepeMeiyeHMSt neaann «ra 3 a». HanpnMep, eonn BoanTe/ib 
OTKpbiBaeT apocce/ibHyio 3acnoHKy na yron, o6ecnennBaioiann noaany k wo/iecaM KpyTsmero 
MOMeHTa, 6o/ibiuero. seM mowho pea/iM30BaTb no ycnoBnsM cpen/ieHnn. to no KOManae ot 6/ioKa 
ynpaBfleHMB nBC yron oTKpbiTnn MoweT 6brrb yMeHbiueH ao 10° 3 a BpeMS 100 mc. 

B KOHue 80-x rr. HaHanocb cepnnHoe npon3BoacTBO npoTnBo 6 yKcoBOSHt>ix CHcreM ans an- 
3e/ibHbix rpy30Bbix aBT 0 M 06 nne(i, aBToOycoB h ceae/ibHbix Taranen. HMetomtix nHeBMarMnecHHft 
T0PM03H0M npuBoa. npn 3tom n3 coo 6 paweHnii 6e3onacHOCTM CMMTaeTCH HeuenecoofipasHbiM 
oOecneseHne bo3mo>khoctvi asnweHMfl c 60 /ibuJMMM ckopoctamm, npn woTopbix Henb 3 « aocTHMb 
ebicoKOH naaen<H 0 CTM TopMoweHMB. noaTOMy nHeBMaTHHecKwe nBC ome/ibHO ot ABC He n 3 roTaa- 
nuBaioTcn m ne yCTaHaB/inBaioTCfi. 
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riOBbiiueHMe 3<t><l>eKTHBHOCTw n&C Ha aBTOMQ6H>iflx 6x2 c nneBMonoABecKoti womeT 6biTb ao 
CTH rnytO KparKOBpeMeHHbiM (He 6onee mom Ha 90 c) yBe/iMMeHneM na 30 % narpy3KH Ha senymyio 
ocb ecneflCTBHe Bbinycwa 803Ayxa na nneBMoeannoHOB noABecHH noAAepwHaaiomeH och. Una 
3T0ro McnonbayioTcn cooTBeTcisyioiAMe 3/ieKTpoK/ianaHbi. 

Ka« noHa3anw HcnbuaHHB. pacxoA B03Ayxa np 0 TMB 06 yKC 0 B 0 HH 0 H CMCTeMon Me6o/tbUJOM h yc- 
ranoBKM AonoriHMTe/ibHbix pecMBepOB Me Tpe6yeTCB. 


§39 

nEPCnEKTMBHblE HAflPAB/IEHMB PA3BMTMB 
T0PM03HblX CHCTEM 


CoBpeMeHHbie aHTH6/iOKMpoBOHHbie CHCTeMbi ABC no/iojKM/iM Hasano noflB/ieHHio APyrnx 3/ieKT- 
pOHHblX CHCTeM B T0PM03H0H CHCTeMe. CTaJlO 06 lAenpMHHTblM Ha3blBaTb TaKHe CHCTeMbi EBM 
(Electronic Brake Management) — 3/ieKtpoHHoe ynpas/ieHMe TopM03aMM. MHorAa npHMeHHeTCft 
APyrovi TepMHH DBC (Dynamic Brake Control) — AMHaMnnecKHM KOHTpo/ib TopMoweHHB. /ltoSafi 
CHCTeMa ABC HannHaeT pa6oiaTb noc/ie Toro. Kan 3a6noKHpyeTcn xoth 6bi oaho H3 nonec. npn 
ABMmeHMM aBT0MO6H/lB npOMCXOAHT H3MeHeHHe BepTMKa/IbHblX Harpy30K. npHXOAHIAHXCH Ha OT- 
Ae/ibHbie Koneca. HeM 6o/ibiue Harpy3Ka, TeM 6onbweeTopM03HoeycH/iHe MoweT pa3BHTbTopM03«mee 
Koneco. Ec/ih ysHTbisaTb nepepacnpeAeneHne BepTHKa/ibHbix Harpy30K. to mowho cyutecTseHHO 
nOBblCHTb Kan 3<t>*}>eKTMBHOCTb TOpMOWeHHSt, TaK H yCTOHMMBOCTb aBT 0 M 06 HJlH npH TOPMOWeHMH. 
flnB 3Toro aBT 0 M 06 Hnb Aonwen HMeTb HaAewHbie a^tmhkh, onpeAenfuomne pacnpeAeneHHe 
BepTHKanbHbix Harpy30H no ocbm h 6opTaM aBT 0 M 06 H/ifl. KOMnbioTep m cooTBeTCTByioiuee npo- 
rpaMMHoe o6ecneHeHne. B HasecTBe Hcno/iHHTe/ibHoro ycTpoPicTBa Moryr Hcno/ib30BaTbc« ywe 
cymecTsyiomHe ceroflHfl MOfly/iflTopbi ABC. 

ApyrHM nanpaB/ieHHeM coeepujeHCTBOBaHMfl topmoshoh CHCTeMbi HB/weTCH npuMeneHne 
CHCTeM EBA (Electronic Brake Assist) — 3/ieKTpoHHan CHCTeMa noMomn TopMoweHHio. CncTeMa 
EBA BnepBbie 6bina npeACTaB/ieHa Ha 3 btomo6h;ihx Mercedes, a no3we nonsH/iacb h Ha 3 btomo6h- 
/inx APyrnx 0HpM. 3 ts CHCTeMa oSecnesHBaeT MaKCHMa/ibHO B03M0WHyK> 3ct><J>eKTHBHocTb npn 
SKCTpeHHOM TopMOweHHH. fl/ia BCTynneHHB ee b AencTBHe KOMnbioTep onpeAe/ineT Hana/io topmo- 
weHHB b aBapHHHOM pe>KMMe, a ann atoro oh AO/iweH npoaHa/iH3HpoBaTb ueyibin psA cJjaKTopoB. 

Tax, HanpMMep. Ha aBT 0 M 06 H/iax BMW ranan CHCTeMa aKTHBH3HpyeTca ro/ibKO e tom cnynae. 
ec/iH BbinonHaiOTcn cneAytoutne yc/ioBns: 

— AaBaenne b rnaBHOM topmo3Hom un/iHHApe cocTasnaeT 6onee 3 MDa; 

— HapacTaHHe flaB/ieHnsi nponcxoAHT co CKopocTbio 6onee 600 MITa/c; 

— CKopocTb aBT 0 M 06 n/ia cocTaB/iaeT 6onee 5 km/h; 

— asTOMo6Hnb He ABHwerca 33 ahhm xoaom; 

— xotb 6bi oaho M3 KO/iec He pa6oTaeT b pewtHMe ABC (6/ioKHpyeTcn). 

TonbKO npn Bbino/iHeHHH Bcex sthx yc/ioBMH KOMnbioTep AaeT KOMaHAy na aKCTpeHHoe topmo- 
>«eHHe. CncreMa oTH/HOHaeTCH. Koraa BOAHTe/ib oTnycKaeT rapM03Hyio neAa/ib h/ih cwopocTb aB- 
tomo6h/ih naAaeT ao 5 km/h. 
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Phc. 6.30 3neKTpoHHbie CHCTeMbi ynpaBiieHMH TopMoxteHneM 
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CwcTeMhi aneKTpoHHoro ynpaeneHns TopMoweHneM nonyaaioT Bee 6onee wnpOKoe pac 
npocrpaHeHMe b TopM03Hbix cucreMax coBpeMeHHbix aBTOMo6MneM. TaK. TopMoaHaa cucrreMa 
hobom MOflenn a8i0M06Mn« Range Rover BKmoaaeT ceMb pa3AMHHbix aneKTpoHHbix cmctbm 

(puc. 6.30), 

Hapagy co craBWMMH yx<e npwBbiHHbiMn ABS — aHTM6noKnpoBOHHOM CHCTeMoii, DSC — cuc- 
ieMOM noAAepmaHMB ycTOHHMBOc™ w ETS — np0THB06yKC0B0HH0ii cncTeMOH, MMeiOTca AononHH- 

TeribHbie: 

— HDC (Hill Descent Control) — cncreMa aBTOMaTnwecKoro npHTopMawHBaHna Ha cnycne; 

— EBD (Electronic Brake Distribution) — 3/ieKTpoHHoe pacnpeaeneHne T0pM03Hbix cun no ocsm 
aBT0M06Hnfl: 

— CBC (Cornering Brake Control) — cncrreMa pacnpegeneHMS rapM03Hbix cun no 6opTaM bbto- 
mo6maa Ha noeopoiax; 

— EBA (Electronic Brake Assist) — CHCTeMa ana 3HCTpeHHoro TopMoweHMa. 

Pa60T0M Bcex 3 thx chctcm ynpaBnaeT oahh aneKTpoHHbiM 6noK, KorapbiH o6beAMHeH b oahom 
Kopnyce c rHApaBnHHecKHM MOAyneM CHCTeMbi ABC n DSC, m coeAHHeH KOMMyHHKapHOHHbiMH am- 
hhhmm c APyrMMM aneKTpoHHbiMH 6noKaMM: ynpaBnenna ABHraTeneM, kopo6kom nepeAaa, pa3Aa- 
TOHHOM K0P06K0M, nHeBMaTMHeCKOH nOABeCKOM. rHApaBAHHeCKMM MOAynb (J)OpMMpyeT BenHHHHy 
AaBneHMR topmo3hoh mHAHOCTH B Tpy6onpoBOAax topmo3hom CMCTeMbi no cwrHanaM enoaa ynpaB- 
neHHfl, KoropbiPi Bbipa6aTbiBaeT hx, aHann3npya AaHHbie, nonyneHHbie ot AannuKOB: aacroTbi Bpa- 
meHHB Konec. AaBneHMa b topmo3hoh cncieMe, nonowenMa topmo3hom neAanw. yrna noBopoTa 
pyneBoro Koneca, 6oKOBbix h npoAonbHbix ycKopeHUH. 

TopM03Hbie cucTeMbi aBTOMo6nneH Moryr cTatb eme 6onee coBepweHHbiMH npn ujhpo- 


kom npMMeHeHHn TaK Ha3biBaeMbix cwcrreM TopMowenna no npoeoAaM (BBW — Brake By Wire). 
B TaKOM CMCTeMe MexaHHHecwaa cBa3b MewAy topmo3hom neAanbio h McnonHMTenbHbiMM ycTpon- 
CTB3MH oTcyrcTByeT, a KOMaHAHbia carnan ot BOAHTena nepeAaerca no Ka6enio. CncrreMa BBW 
MOWeT SblTb nOAHOCTblO 3neKTpnseCK0H, C 3AeKTp0MeX3HHHeCKHMH T0 P M03Hb.MM MexaHH3M3MH 
HAM KOM6HHH P OBaHHOH. B KOTOpOM HCnOAb3y.OTCa 3AeKTpornApaBAHHeCKHe yCTpOHCTBa. riOAHO- 
CTbio aneKTpHMecKHe T0PM03Hbie CHCTeMbi, CKopee Bcero, HaHHyr npuMenaTbca ronbKO nocne ne- 
pexoAa Ha 3neKTpoo6opyAOBaHne aBT 0 M 06 nna c HanpaweHneM 36 B. SnetcrporHApaBAHHecKMe 
CHCTeMbi Moryr ncnoAbaoeaTbca na nepexogHOM 3Tane. B t 3 khx cncreMax Aaenenne whakocth 
C03AaeTca rnApaBAHnecKHM HacocoM c aneKTponpnBOAOM, a TopMoweHneM ynpaBnaioT aneKTpo- 
MarHMTHbie KnanaHbi, nonyaaiomHe CHraanbi ot KOMnbioTepa. Hpn TaKOM BapnanTe HMeerca B03- 
MOWHOCTb HCn0Ab30BaTb CymeCTBytOlAHe T0pM03Hbie MexaHH3Mbl, 

KoMnanna BMW coaAana 3Kcne P HMeHTanbHbiH aBT 0 M 06 HAb c nonnocrbio aneKTpHHecKMM 
T0 P M03HblM npHBOAOM, HCnOAbSyiOmHM n P HH 4 Hn BBW. To P M03HWe KOAOAKH npMMHMaiOTCa 
K T0 P M03H0My AHCKy UJapHKO-BHHTOBOH nepeAaaeH, KOTOpaa npHBOAHTCa C ROMOlAbK) BblCOKO- 
CKopocTHoro 3AeKTpoABnraTena. 

ABT 0 M 06 HAb npOAeMOHCTpapOBan OTAHHHbie T0 P M03Hbie CB0HCTB3 n P H HCKAIOHHTenbHOH 
nnaBHOCTH paSoTbi ABC, b kotopoh 6b.no npHMeHeno ananoroBoe ynpaeneHne. esaMen npuBbia- 
Horo HMnynbCHoro. 

Abtomo6mah c noAHOCTbK) aneKTpHMecKOH CHCTeMoPi BBW HMe«T uenbiH pa fl npeHMymecTB: 

— yMeHbiueHHe TopMoaHoro nyrn; 

" T ° PM03Hafl neflanb (M0>KH0 PerynapoBaTb ee nonoweHne non kohK peTHoro bo- 

— OTcyrcTBMe BM6pauHH Ha neAa/iM; 

— 6ecujyMH0CTb pa 60 Tw; 


— OTcyrcTBHe ruApaBAHKH; 


— Menburee KOAMaecTBo AeTanen. KOMnaKTHOCTbi 

— CHMweHne noepewAeHMii npn aBapna; 

— npocroTa c6opkm; 
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- cnoco6HOCTb 06 ecneHMTb Bbino/iHeHMe Bcex $yHKUMM Han6onee coBepwenHbix CMtrreM ABC 
ESP, TCS. EBA, EBD M T. fl.; 

- AonofiHMTe/ibHbie 4iyHKUMM EPB (Electronic Parking Brake — 3/ieKTpoHHbiM CTOBHOHHbiM rap 
M03) M ap. 

- xopoiuo coHeTaeran c nepcneKTMBHbiMM CMcreMaMM ynpaBJieHMn TpancnopTOM. 

OiaenbHo cneayeT ocraHOBMTbcs Ha aeyx nocneaHMx nyHKtax. 

CrosHOHHbie CHCieMbi c 3/ieKTpoHHbiM ynpaB/ieHMeM ywe He aBnaioTCH aenoM 6yaymero. He- 
Korapbie npon3BoaHTe/iH BbinycKaiOTTaKne ycrpOMCTBa, h ohm Moryr 6 biTb ycTaHOB/ieHbi Ha cyme- 
CTBVKDlMMe aBI0M06M/lM. 

TaKMe CMCTeMbi 6biBaiOT aeyx TMnoB — npocTbie m aBTOMaTMMecKMe APB (Automatic Parking 
Brake). B nepBOM cnynae Mcno/iHMTe/ibHbiM arperaT, coctosuhmm m 3 3/ieKTpoflBMraTenn. peayKTopa 
m 6noKa ynpaBneHMH, BCTpaMBaeran b npiiBoaynpaB/ieHMfl ctohhohhom topmo3hom CMCTeMOM. 
M BoaMTenb ynpaBnneT ero pa6oraii c noMOUtbio KHonKM. ripn aBTOMaTMHecKOM pa6oie ctohhoh- 
Han CMCTeMa BK/HOHaeran npn KawaoM ociaHOBKe aBTOMo6M/in m BbiKaioHaeTcsi. Koraa BoaHTerib 
HawMMaeT neaa/ib »ra33“. TaKMe crosHOsHbie CMCTeMbi ywe cepMMHO ycraHaBnMBaioTCfl Ha HeKO- 
rapbie aBT0M06MnM Jaguar. 

Hcnonb30BaHMe CMCTeM BBW aaeT BoaMowHocTb nerKO coHeraTb mx c pa3pa6aibiBaeMbiMM 
CMCTeMaMM ynpaBneHMfl TpaHcnopraM. b KOTopbix MoweT Mcnonb3oeaTbCB -MHTen/ieKrya/ibHbiM. 
KpyM3-KOHTponb. Koraa cncieMa caMa noaaepwMBaeT 6e3onacHoe paccrariHMe b noraKe TpaHc- 
nopTa m BMeiuMBaeTCB b pafioty topmo3hom CMCTeMbi, o6ecneMMaan npn Heo6xoaMMOcTM no/iHyio 
ocTaHOBKy aBT0M06Mn?i. 
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Hecymas CMCTeMa npeana- 
3MaseHa an« ycTaHOBKM 
ecex HacTeii aBT 0 M 06 M/ifl 
M COeflMHeHMB MX B eflMHyK) 
KOHCTpyKUMIO. KOTOpaB 
M flBnseTCB C 06 CT 8 eHH 0 


Hecymaa 

cucTeMa. 

Ky 30 B 


3BT0M06MneM. 

B KasecTBe Hecymeii 
CMCTeMbi Moryr BbicTynaTb 
Kan paMa aBTOMo 6 M/is. 
TaK m ero ny30B, KOTopwii 
b 3 tom c/iynae Ha 3 biBai 0 T 
HecymMM. 


§40 


HA3HAHEHME M TWIbl HECyiUMX CMCTEM 


Ec/im HecymePi cmctbmom aBT0M06Mfin SB/isercs paMa. to pono/iHMTe/ibHo Ha nee ycTaHas/iMBaeT- 
ch Ky 30 B mjim HaSMHa flnn pa 3 MeiaeHMS BOflMTens. naccawnpoB m rpy 30 B. 

PaMa Bbino/iHaeT 4>yHKUMM KapKaca aBT 0 M 06 M/ia: KpoMe coeflMHeHMB scex ero y3/ioB m arpe- 
raTOB b e/iMHoe uenoe ona aono/iHMTe/ibno ripnaaeT wecTKOCTb m nponHocTb seen KOHcrpyKUM m. 
hto no3B0/iaeT BocnpMHMMaib pa3nMHHbie BHewHMe m BHyipeHHMe Harpy3KM npn aBMweHMM. 

Ky30B aiywMTflnB KOMiJiopTHoro pa3MeiaeHMH naccawnpoB m rpy3a m ans mx 3aiaMTbi ot BHeui- 
hmx m BHyrpeHHMx He6naronpMBTHbix OaKTopoB (noroflHbie yc/ioBna — CHer, Beiep. aowflb; aopo- 
ra ujyM, nbi/ib, BM6paqMB), a TaK>«e oSecneHMBaeT 3amMTy s cnynae asapMM. KoHCTpyKpMfl «y- 
30Ba B/iMfleT Ha 3Kcn/iyaTai(M0HHbie csoMCTsa aBT 0 M 06 M/ifi m onpeaenaeT ero bhblijhmm bmp. 

CymecTByiOT m 6ec«y30BHbie TpaHcnopTHbie cpeacTBa, HanpMMep MOTopMK/ibi, CHeroxoaw. 


§41 


KOHCTPyKUHH ABTOMOEH/lbHblX PAM 


no KOHdpyKUMM pa3nMHaioT TpM Tuna paM: noHwepoHHbie. ueHipa^bHbie m KOM6MHMpoBaHMbie. 
HaM 6 onbujee pacnpocrpaHeHMe no/iysM/iM noHwepoHHbie paMbi {cm. pmc. 1.13). 

SlOHmepoHHaH paMa coctomt m 3 asyx npoao/ibHbix Canon (noH>uepoHOB), Koropbie coeanHeHbi 
Memay coCoii nonepennHaMM. B 38 Bmcmmoctm ot TMria aBTOMoCnnn m ero komtiohobhm noHHtepo- 
hw Moryr 6biTb ycTanoB/ieHbi oaMH oTHOCMTenbHO apyroro napa/ine/ibHo mjim noa yrnoM. a Taione 
Moryr 6biTb M3orHyrbi b BepTMKanbHOM m ropM30HTa/ibHOM nnocKOCTax. K paMe KpennTca npanTM- 
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necKM Bee ya/ibi m arperaTbi a8TOMo6n/tH: KyaoB, MexaHM3Mbi TpaHCMMccMM, nepeflHBA m 3aflH«a 
noflBecKM. CMCTeMbi ynpae/ieHMa m t. a. flonepeMMHbi cnywaT /yifl npuflanun wcctkoctm bc«m kom- 
crpyKUHM. noHmepoHbi m nonepeMMHbi same scero M3roraB/iMBaioT myrbiMM H3 /iMdOBoii crra/>M, 
npn 3tom mm npMflaioT tJiopMy nonepenHoro ceseHHn b Bufle aaKpbiToro Kopo6a. umennepa mhm 
AByraBpa, t k. ohm o6aaaaioT Han6o/ibiijeM wecTKOdbio npn M3rn6e. TloHwepoHbi m nonepeMMHbi 
Mewfly co6oii coeflMHeHbt K/ienwoM mjim SomoBbiMM coeflMHeHMflMM, pewe npHMenneTcw caapKa. 

UeHTpanbHan (xpe6TOBan) paivia coctomt ms ueHTpanbHOM npoAO/ibHovi HecymePi 6a/wn. 
o6bisHO Tpy6Hararo ceneHMa, k kotopom npMKpen/ieHbi nonepeMMHbi. Kpennenne y3/ioe m arpera- 
tob aBTOMo6Mnn ocymecTBnHeTca Ka« k 6a/we, Ta« m k nonepeMMHaM. Hecymafi 6a/iKa xpe6TOBOM 
paMbi MOweT TaK«e cocTOHTb M3 KapTepoB OTflenbHbix arperaroB rpaHCMMCCMM, coeflMHeHHbix 
Meway co6om. TaKan paMa no cpaBHeHMio c /lOHwepoHHOM 06naAaeT 60/ibweM wecTKOdbio. a B03- 
MOWHOcrb Mcno/ib30B3HMfl arperaTOB rpaHCMMCCMM b KanecTBe paMbi o6ecneMMBaeT KOMnaKTHocrb. 
Xpe6T0Baa paMa McnonbayeTca b ochobhom b KOHdpyKUMM aBT0Mo6M/ieM bwcokom npoxoflMMo- 
ctm, nocKonbHy xopoiuo KOMnoHyeica c He33BMCMMOM noABecKoP) BeAymnx Konec. BMecTe 
c TeM, cnowHOCTb KOHdpyKUMM m TpyAHOCTM npM rexHMMeCKOM o6cnywMBaHMM m peMOHTe orpaHM- 
MMBaiOT npMMeHeHMe T3KMX paM. 

KoM6MHtipoBaHHbie paMbi coMeraioT b CBoePi KOHcrrpyKUMM 06a npMHUMna — cpeAHHS nadb 
Bbino/iHaeTCfi Ka« uem-pa/ibHan, a KOHUbi AenaioT /lOHwepOHHbiMM. 


§42 

MCTOPMfl PA3BMTMH ABTOMOBM/lbHOrO Ky30BA 


nepBbie 3btomo6m/im, npeAdaB/wBWMe co6om 
6e3/ioiuaAHbie KapeTbi. co6MpanMCb no TexHO- 
TIOTMM TyWeBblX nOB030K M KOHCTpyKTMBHO 
npaKTMMecKM He OT/iMna/iMCb ot hmx. Bee Ha- 
rpy3KM nepeAaBanMCb Ha paMy. Ha kotopom 
ycTaHaB/iMBancfi AepeBSHHbiM Ky3os (pnc. 7.1). 

B HeKOTopbix M3 nepBbix aBT0M06MneM bo- 
o6iye ne 6bi/io «y30Ba — ronbKo Mecia a^h 
naccawMpoB, ceopaMMeaioinaficsi MnrKan 
Kpbiuja m Hefionbiiian 3amMTHaH nepeAHSfl 
nepeSopna. 

Cepbe3Hbie M3MeHeHMH npoM30w/iM b Hana/ie XX b., KorAa KOHCTpyKropbi opeHM/iM noTeHUM 
anbHbie bo3mo>khoctm KyaoBa. 06ecneMMTb wedKOCTb. oco6eHno wedKOdb Ha KpyMenMe. nerne 
b TpexMepHOM KOHdpyKUMM Ky30Ba, MeM b nnocKOM. 3to nocnywM/io npMMMHoPi co3AaHMH o6beM- 
HOM. WeeTKOM KOHdpyKUMM (CM. pMC. 1.14), KOTO pa B AO CMX nop MCnonb3yeTCB A/IH 60/lblUMHCTBa 
aBT0M06MnbHblX Ky30B0B. 

HaMMHaB c 30-x rr. npouinoro sena. SonbWMHCTBO aBT 0 M 06 M/ibHbix Ky30B0B npeAdaans/iM co- 
6om HOHCTpyKUMio. cocTotuuyio m 3 LbTaMnoBaHHbix MeTa/i/iMMecKMx jimctob. coeAMHeHHbix BMede 
roMeMHOM cBapKOM b dporo onpeAeneHHOM nocneAOBaienbHOCTM. mto noaso/ismo <t>opMMpoBaTb 
wedKMM KapKac, k KoropoMy KpennnMCb ABMraTenb. TpaHCMMccMB, y3Abi waccM, CMASHbH m Bee 
odanbHoe o6opyAosaHMe. 

BHyipeHHee o6opyAOBaHMe Ky30Ba nodoBHHo coBepmeHCTBOBanocb, naMMHaR c npocTbix 
cmabhmm m oSmbkm. HecKO/ibKMx npodePuuMx npMpopoB m apeTM/ieHOBbix naMn m kohm3b coBpe- 
MeHHbiMM aBTOMaTM3MpoB3HHbiMM CMCteMaMM 6e3onacH0dM, o6ecneMeHMa KOMtpopra m nepe- 



Pmc. 7.1. Ky30B aBT0M06M/iB b Hasane XX a. 
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aaMU iiH<t>opMauMM. TpyflHO noBepMTb. hto nepBbie aBTOMoGHAH He hmcah crOAbKHx HeoGxoAH 
Mbix 3/ieMenroB. Hanpmviep, o6orpeBaiemi noAysHAH uinpoKoe pacnpocrrpaHeHHe TOAbKo b ce- 
peflMHe npoiunoro BeKa, cennac we KOHAHpHOHHposaHHe B03flyxa HcnoAb3yeTca «aK crraHflapT- 
hog oSopyAoeaHHe aBT0M06n/iH. CaMbin GoAbwon nporpecc npoH30weA b SAeKTpocHCTeMax. 
CToneiae Ha3aa mowho Gbmo KyriHTb aBTOMo6n/ib, kotopwh npaKTHnecKH He MMe/i 3/ieKTpnHe- 
CKoro o6opyAOBaHn«. i<poMe Marneio, ynpaB/iniomero 3awnraHneM. CeroflHfl, noipe6neHne 
3/ieKTpo3Heprnn cpeflHMM aBTOMo6n/ieM HaMHHaeT onepewaTb bo3mowhocth 12-BOAbToeoM ch- 
cTeMbi 3/ieKTponHTaHMB. flpyran o6nacrb HHTeHCHBHoro nporpecca — CHCTeMbi 6e3onacHocTH. 
PeMHM h HaAyenbie noAyuiKH 6e3onacHOCTn ceroAns HcnoAb3yioTCfl «aK cranAapTHoe o6opyAO- 
B3HMe. 

K cepeAHHe XX a. 0/iownnacb o6menpH3HaHHaa KOHpenpHB npnMeHeHHB HecymHx cncTeM 
Ha paannHHbix mnax aBTOMo6n/ieii: Ha AerKOBbix aBTOMo6HAnx cpeAHero h Ma/ioro KAaccoB — Hecy- 
iahh Ky30B, Ha nerKOBbix aBTOMoGnABx Bbicuiero toiacca h noBbiiueHHOH npoxoAHMOcTH — Hecy- 
iAan paMa hah noAynecyiuHH Ky30B c SAeMeHTaMH paMbi, na rpy30Bbix aBT 0 M 06 nA«x — Hecymaa 
paMa. wa aBT06ycax — Hecymnn hah noAynecymHH «y30B, pewe — paMa (aaa aBra6ycoB Ha uiac- 
ch rpy30Bbix aBTOMoSHAen). 


§43 


K/lACCMOMKAUMfl M TPEBOBAHMfl 
K KOHCTPyKLlMM COBPEMEHHbIX KY30B0B 


Ha aBT0M06HAAX npHMeHAIOTC9 p33AMHHbie THnbl Hy30B0B (PHC. 7.2), OTAHHaiOlAHeCfl Ha3H3neHH- 
eM, KOHCTpyKLIHeH. KOMflOHOBKOH H HarpyWeHHOCTbK). 

__ Ha3HaHeHHe Hy30Ba cbaKTHHecKH onpeAeAaeT o6AacTb npHMeHeHHA aBTOMo6HAB (hah na- 
o6opoT). naccawnpcKHe Ky30Bbi npeAHa3HaneHbi aah nepeB03KH naccawnpoB h ncnoAb3y- 
KJTCB B OCHOBHOM Ha AefKOBblX 3BT0M06HABX H 3BT06ycax. Ha rpy30B0M aBT0M06HAe yCTaHa8AH- 
BaeTCfl Ky30B aaa nepeB03KH rpy30B h, AonoAHHTeAbHO k HeMy. — «a6HHa (naccawnpcKHH 
Ky30 B) aas pa3MemeHHB soAHTeAB h OAHoro hah AByx naccawnpoB. rpy3onaccawHpcKHe 
Ky30Ba npeAHa3HaneHbi aab OAHOBpeMeHHoro pa3MemeHHfl naccawnpoa h rpyaa. CneunaAbHbie 
Ky30Bbi, HanpHMep: MycopoB03bi, nowapHbie aBTOMo6HAH, aBTOKpaHbi h t. a.. Ka« npaBHAO. 
ycTaHaBAHBafOTCA Ha paMe (ujaccn) rpy30Bbix asTOMoGHAeii. HToGbi ohh motah BbinoAHATb 
cneuH0HHecKHe 33A3HH, 

B 33BHCHM0CTH OT KOHCTpyKLJHH Ky30Bbl BbinOAHAIOT KapKaCHbIMH. ClOAyKapKaCHblMH 
hah 6ecKapKacHbiMH. KapnacHbiH Ky30B HMeeT wecTKHii npocTpaHCTBeHHbin Kapwac, k ko- 
TopoMy KpenflTCB napywHan h BHyrpeHHaa o6ahuobkh. noAyKapnacHbiH «y30B HMeeT TOAb- 
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KO HewoTopbie nacTM KapKaca (OTAenbHbie ctomkm, Ayrx. ycxnxTenx x t n,), coeAXHeMHbie 
Mew^V co6ox HapywHoPi x BHyrpeHHex o6nxuoBxaMx. Ana npxAanxa 6ecxapxacHOMy xy 
30By neo6xoAXMOx wecTKOCTM OTfle/ibHbiM ero xacTaM npxAaior cneuxanbnyio tfcopMy x ce- 

xeHxe. 

no cnoco6y pa3MeuieHxa rpy3a, nacca/xxpoB x cxnoBoro arperaia b xy30Be aBT 0 M 06 x- 
no pa3nx>iaioT xy30Bbi: 0 AH 006 beMHbie — cx/iobox arperaT, OTcex fl/in nacca/xxpoB x rpy3a 
pacnonoweHbi b eflXHOx npocTpaHCTseHHOx xoHCTpyxuxx (asT 06 yc. MXHX-Ben, 6ecxanor- 
Has xa6xHa rpy30Boro aBT 0 M 06 xna x t. n.); Aayxo6beMHbie — cxnoBox arperaT noa nano 
tom. naccawxpbi x rpya b APyroM OTcexe xy3osa (yHxsepcan, xaTsSex. xanoTHaa xa6xxa 
rpy30Boro aBTOMo6xna x t. n.); TpexoO'beMHbie — cx/iobox arperaT nofl xanoTOM. naccawx- 
Pbi b xa6xHe (nacca/xxpcxoM ca/ioHe), a rpy3 b 6ara>«HOM OTfleneHxx (xnaccxHecxxx npx- 
Mep — ceaaH). 

Hecyiuxx xy30B BocnpxHXMaeT Bee xarpy3xx x ycxnxa. xoropbie flexcreyioT Ha 3BTOMo6x/ib 
npx ero ABx/xeHxx: Bee rpy3a. naccawxpoB x ycrraHOBneHHbix Ha xy30Be arperaraB x Mexaxx3- 
mob, ycxnxa ot aneMeHTOB noABecxx aBTOMo6xnn x cx/ibi, xorapbie BosnxxaioT npx xone6aHxax, 
pa3roHe, TopMoweHXx x noBopoTe. 

no/iyHecymxx xy30B mecTxo coeAXHaeTca c paMox x BocnpxHXMaeT nacTb Harpy30x, npxxo- 
flnmxxcx Ha paMy. 

Pa3rpyweHHbix xy30B /xecTxoro coeflXHeHxn c paMox He xMeeT. Oh ycTaHaenxBaeTca Ha pa- 
Me Ha ynpyrxx noAywxax x. xpoMe aeca naccawxpOB x nepeeo3XMoro rpy3a. Hxxaxxx flpyrxx Ha- 
rpy3ox xe BocnpxHXMaeT. 

KpoMe npxBefleHHoti Bbiu/e xnaccx<J)XKauxx, xy30Bbi nerxosbix aBTOMo6xnex paanxxatoTca 
no BHeu/HeMy Bxay x KOHCTpyxpxx nacca/xxpcxoro canoxa. TxnoBbie xOHCTpyxpxx nonysxnx xh- 
pxBxflya/ibHbie Ha3BaHxa (pxc. 7.3). 

CeaaH (pxc. 7.3a) aBnaeTca Tpexo6beMHbiM 3axpbiTbiM HeTbipexABepHbiM xy30B0M c AByMa 
(pewe TpeMri) pnflaMX cxfleHxx (TpeTxx paA — otxxahox). 

JlxMy3XH (pxc. 7.36) npeACTaBnaeT co6ox Tpexo6beMHbix 3axpbiTbix xeTbipexABepHbix xy30B 
c AByMB xnx TpeMfl paAaMX cxAeHxx (TpeTxx paA cxAeHxx — otxxahox). 3a nepeAHXM paAOM cx- 
AeHxx pacnono/xexa noA^eMHaa CTex/iflHHaa neperopoAxa, cny/xamaa npx Heo6xoAXMOCTX Aaa 
oTAeneHxa BOAXTe/ia ot 38ahxx naccawxpoB. 

Kyne (pxc. 7.3b) — Tpexo6beMHbix 3axpbiTbix AayxABepHbix xy30B c oahxm xnx AayMa paAa- 
mx cxAeHxx. Ana AOCTyna x 3aAHXM cxAeHbaM Heo6xoAXMO OTxxAbiBaTb nepeAHxe, xto yxyAwaeT 
ycnoBxa nocaAxx naccawxpoB. 

yxxBepcan (pxc. 7.3r) npeACTaBnaeT co6ox 3axpbiTbix Tpex- xnx naTXABepHbix xy30B c AayMa 
paAaMX cxAeHxx. flononHXTenbHaa Aaepb HaxoAXTca b 3aAHex CTeHxe xy30Ba. npx cxnaAbisaHxx 
3aAHero pflAa cxAeHxx ysenxxxBaeTca 6ara>«Hoe OTAeneHxe, b pe3ynbTaTe aero xy30B npeapa- 
maeTca b rpy3onaccawxpcxxx. 

Kom6m (x3Ta6ex) (pxc. 7.3 a) 3aHXMaeT npoMe/xyroxHoe nonoweHxe MewAy xy30B3Mx ceAaH 
x yHXBepcan. X3TH6ex aBnaerca 3axpwTbiM Tpex- xnx naTXAaepHbiM xy30B0M c AayMa paAaMX 
cxAeHxx. flononHxrenbHaa Aaepb HaxoAXTca b HaxnoHHOx 3aAHex CTeHxe xy3oea. Ky308 Mower 
6biTb nerxo nepeo6opyAOBax M3 naccawxpcxoro b rpy3onacca>xxpcxxx ecnx yAanxTb CbeMHyio 
cxnaAyio nonxy. xoTopaa ycTanoBnexa 3a 33 ahxm paAOM cxAeHxx x 3axpbiBaeT 6ara>KHoe 
OTAeneHxe. npx cxnaAbisaHxx 3aAxero paAa cxAexxx nnoujaAb 6ara>KHoro OTAeneHxa yaenxwx- 
BaeTca. 

OacT6ex (pxc. 7.3t) — AByxoSteMHbix naccawxpcxxx xy30B c AayMa xnx xeTbipbMa AaepaMx 
x nnaBHO cnycxaiomexca Ha3aA xpbiu/ex (HesTo cpeAHee Me>xAy x3Tx6exoM x ceAaHOM; b HacToa- 
mee apeMa He xcnonb3yeTca), 

Ka6pxonei (pxc. 7.3e) npeACTaBnaeT co6ox xy30B c oTxxAbiBaiomxMxca 3aA«ex cTexxox 
x sacTbio xpbiu/x. Ky3oe XMeeT wecTxxx xnx Marxxx y6xpaioiAxxca eepx x onycxaiomxeca crex- 
na b Aaepax x 60 H 0 Bxxax. 
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PMC. 7.3. Twibi Ky30Bos nerKOBbix aBTOMo6nneM 















































































Ta6anpa 7.1. Tpe 60 BaHtm h aetoMo6MnbHbiM wy 30 bbm 


Tpe6oBaHMA norpeSMTean 

Tpe6osaHMA npoM3BOAMrean 

— npMBaeKaTeabHbiM bhgujhmm bma 

— HH3H3A CTOMMOCTb np0M3B0ACTB3 

— MaKCMMaabHan 6e3onacHocrrb 

— npocTOTa c6opkm 

— yMepeHHbiM pacxoa ronaMBa 

— B03M0WH0CTb npMMeHeHMA yHMBepcaabHoro 
TexHoaorMsecKoro o6opyAOBaHM« 

— BbICOKMM KOM<t>OPT 

— orpaHMneHHoe KOAMHecTBO abT aaen 

— yHMBepcaabHOCTb 

— npMcnoco6aeHHOCTb AeTaaen k cymecTByiowMM 
TexHoaorMHecKMM npopeccaM (ujTaMnoBKa, 

CBapwa m t. a.) 

— AaMTeabHbiM cpoK cay>«6bi 

— MaKCMMaabHan yHM^MKapMA AeTaaeii pan P33 amh- 
Hbtx MOAeaen (npMHpMn gamhom naanfiopMbi) 

— HeBbicowafl pena 

— HM3KMe 33TpaTbl Ha peMOHT 

— HeBbicoKMM ypoBGHb ujyMa 

— AociarasHUM ofibeM BHyTpeHHero 
npocTpaHCTBa m t. a. 

— npMcnoco6aeHHOCTb AeTaaeii k nocaeAyoineii 
yTMaM3apMM m t. a. 


Osstoh (pmc. 7.3w) npeflCTaB/iflei co6o£i noaHOCTbio OTKpbiaaiomMMCfl «y30B. Ky30B MMeer 
ABe mam MeTbipeflBepM, matkmm CKaaAbiBaiomMMCfl Bepx m cbeMHbie 6oKOBMHbi, s woropbix Bbinoa- 
HeHw OKHa. 

Xapflron-ceaaH (pMC. 7.33) — ceAaH 6e3 cpeflHeti 6okobom ctomkm. 

XapflTon-Kyne (pmc. 7.3m) — «yne 6e3 cpeflHeii Qokobom ctshkm. 

/laHflo (pmc. 7.3k) — ceaaH c oTKpbiBatomeMCfl nacTbio kpwujm Haa 33 ahmmm CMaeHbSMM. 

Oa3TOH-yHMBepcaa (pmc. 7.3a) — rpyaonaccawMpcKMM Ky30B. c matkmm CKaaAwBaiouiMMCA 
MAM CteMHblM TeHTOM. 

KaepMoaeT-xaparon (pmc. 7.3m) — naccawMpcKMM Ky30B co cteMHOM wecTKOM KpbiuieM. 

cDyproH (pmc. 7.3h) — 3aKpbiTbiM «y30B c neperopoAKOM aaa nepeB03KM rpy30B. 

PoacTep (pmc. 7.3o) — yKOpOKeHHbtM AByxMecTHbiM Ky30B co CKnaawBaioiAMMCfl matkmm TeHTOM. 

tlMHan (pmc. 7.3n) — rpy3onacca>«MpcKMM Ky30B c OTKpbiToii naaT<{>opMOM aaa nepeso3KM 
rpy30B m k36mhom BOAMTens. oTropoweHHOM ot rpy30B0M nnanJ)opMbi CTauMOHapHOM nepero- 
POAKOM. 

BporaM (pmc. 7.3p) — naccaWMpcKMM Ky30B c OTKpbisaiomeMCH nacTbio KpbiiuM Ha a nepeanMM 
PRAOM CMAeHMM. 

Tapra (pmc. 7.3c) — naccawMpcKMM «y30B co CbeMHoii cpeaneM nacTbio KpbiwM. 

BecKanoTHbiM Ky30B (pmc. 7.3y) — 0 AH 006 i.eMHbiH naccaMMpcKMM Ky30B. peHTp pynesoro ko- 
aeca Koroporo HaxoaMTcn nepea nepeaHevi ocbio aBTOMoSMas. 

Mowho cKa3aTb. hto «y30B coBpeMeHHoro 3btomo6mah. oco6eHHO aerKOBoro m aBT 06 yca. 
ABaaeTCH peHTpaabHOii. HaMSoaee sawHOM nacTbio 3tmx TpaHcnoprHbix cpeacis. Ot KOHCTpyK- 
pmm «y30Ba 33BMCMT 6e3onacHOCTb. yaoGcTBO Mcnoab3oaaHMA, cpoH cay>«6bi. npMBaeKa- 
TeabHOCTb aBT 0 M 06 MBA. Ky30B bo mhotom onpeAeaneT seaMMMHy 3aTpaT Ha npOM3BOACTBO 
m SKcnayaiapMio aBTOMo6Maa. Ha o6mee coBepiaeHCTBO aBTOMo6Man. riosTOMy k «y30By 
npeAbBsaneTCA orpoMnoe smcao pa3noo6pa3Hbix TpeSoBaHMM (Ta6a, 7.1). 3asacTyio npoTM- 
BopeHMBbix. npMKeM m co ctopohw Baaaeabpa aBT 0 M 06 Maa. m co CTopowbi np0M3B0AMTeaa. 

Co3AanM6 Ky3oaa — 3to Bceraa noMCK HaMayauiero KOMnpoMMCca M3 orpoMHoro KOAMsecTBa 
B03MO>KHbix BapMaHTOB. CaowHOCTb npopecca npoeKTMposaHMfl KyaoBOB. b ocooghhoctm co3pa- 
hmh npMBaeKaieabHoro oSaMKa aBTOMo6Maa, npeAonpeaeaneT npMMeHGHMe kbk tgxmmh ecwMx, 
raK m xyaowecTBeHHbix (am33mh) MetoAOB sbiOopa napaMetpoB. 
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§44 


TtMOBblE KOHCTPyKUMM KY30B0B 
COBPEMEHHbIX ABTOMOEMflEM 


KY30Bbl /lEfKOBblX ABT0M06MJ1EM 


OchoboPi Ky30Ba nernoBoro aBTOMo6Mna flB/ineTCH Hepa3beMHbiPi Kopnyc, k KOTopoMy ujapHupHO 
npMKpenfleHbi KanoT ABuraie/tB, KpbiuiKa 6arawHMKa, ABepM, Kpbi/ibfl m aeTa/iM aeKopaTMBHoro 
otJiopMneHMfl (o6/iMMOBKa pafluaropa. nepeaHMM n 3aaHMPi SaMnepbi. aeKopaTMBHbie HamiaAKM 
m t. a.). BHyrpM KyaoBa ycraHOBaeHbi CMaeHbn ana naccawnpoB m BOAHTenn. 

Kopnyc Ky30Ba (cm. pnc. 1.14) npeACTaB/iaer co6oPi wecTKyio CBapHyK) KOHcrpyKumo, cocron- 
myio M3 OTfle/ibHbix, npeaBapMTenbHo co6paHHbix, y3/ioB: ocHOBaHMB (nona) c nepeaHePi m 3aAHeii 
MacraMM Kopnyca, rieBOM m npaBOii Sokobmh c 33Ahmmm Kpbi/ibBMM. KpbiujM M nepeAHMx KpbinbeB. 

B nepeaHePi MactM Kopnyca Ky30Ba Macro MMee-rcn KopoTKan paMa (noaMOTopHan paMa) noH- 
wepoHHoro TMna, npeaH33HaMeHHan ana Kpen/ieHMfi CM/ioBoro arperaia m nepeaHePi noABecKM. 
0chob3hmg Ky30Ba o6btHHO Bbino/iHHeTCfl b BMAe uenbHoujTaMnoBaHHOM naHe/iM, Korapan c bhv- 
TpeHHeii crapoHbi ca/iOHa no nepnMeTpy ycMneHa wecTKMM Kopo6M3TbiM npoctiMaeM. C ocHOBaHM- 
eM coeAMHeHbi nepeAHnn m 3aaHHfl nacTM Ky30Ba. nepeaHHH Macrb BKmonaeT nepeaHMPi lmmt, na- 
HenM. 6pbi3roBMKM. a 3aAHna nacrb — naHe/iM m 6pbi3roBMKM. BoKOBMHbi Ky30Ba M3roiaB/iM8aiOT 
uenbHOUJTaMnoBaHHbtMM m/im CBapHbiMM M3 OTAenbHbix Aeia/iePi (CToeK, nopora nona m t. a.). B 6o- 
KOBMHax MMeioTcn npoeMbi ana ABepePi. Kpwuja «y30Ba penbHoujTaMnoBaHHaa. OHa Macro bw- 
nonHfleica BMecre c npoeMaMM ana BeipoBoro m 3aAHero okoh. 

Asepb Ky30Ba coctomt m3 HapywHoPi m BHyTpeHnePi wTaMnosaHHbix naHenePi. coeAMHeHHbix 
MeHyj y *-*0606. Ona KpenMTca « Ky30By Ha nemax. Haiye scero ABepM OTKpbiBaioTca b 6 ok npo- 
tmb ABMweHMa aBTOMo6Mnn Bnepea. 3to caenano aaa Toro, HTo6bi b cnynae oTKpbiBaHMfl ABe¬ 
pM Ha xoay Ha6eraK)iAMPi noTOK B03ayxa -noMoran- ee 3aKpbiTb. B HeKoropbix Moaennx 3 btomo- 
6MnePi asepn OTKpbtBatoTca BBepx (pnc. 7.4a), caBMraiOTcn Ha3aa (pnc. 7.46, r) m/im, pewe. 
oTKpbieaioTCfl b cropoHy ABMweHMfl aBTOMo6M/ia Bnepea. 06biMHO TaKaa cxeMa npMMeHaeTca 
Ha aBT0M06M/iax 6e 3 cpeaHen ctoPwm (pnc. 7.4b). B saKpbiTOM nonoweHMM ABepb yaepwMBa- 
eTca cnepManbHbiM 33mkom, MCK/noMaiomMM npoM3so/ibHoe OTKpbisaHMe asepM npn ABMwe- 
HMM. OrpaHMHMTe/ib ABepM orpaHMHMBaeT yron OT«pbiBaHMa m o6ecneMMBaeT ee 4>MKcapMio 
b OTKpbiTOM nonoweHMM. B HMWHePi nacTM ABepM MMetoTca me/iM ann CTOKa BOAbi. nonaBUiePi 
BHyrpb nee. 

OKHa ABepePi b 6o/ibWMHCTBe cnynaeB M3roiaB/iMBaioTCfl m3 3aKaneHHoro cTeK/ia. HHoraa ok- 
ho ABepM paaae/ifiioT Ha ABe MacrM, OAHa m 3 Horopbix HenoaBM/KHoe CTemio. a APyran noaBMWHoe. 
Kan npaBMno, noABMWHoe creK/io — onycKHoe, pewe — CABMWHoe m/im noeopoTHoe. OnycKHoe 
cTeicno nepeMemaeTCfl b cnepMa/ibHbix Hanpas/iaioiAMX npn noMOiAM creK/ionoabeMHMKa. CreK- 
nonoAbeMHMK — c MexaHMnecKMM mom 3/iercrpMsecHMM npMBOAOM, oeecnenMBaeT noabeM. onyc- 
K3HMe M (t>MKcapMK> creKfla b /iio6om nonoweHMM. ycTaHaB/iMBaeTcn BHyrpM ABepM. Ha aoporax 
aBT 0 M 06 M/inx. a ratOKe Ha aBTOMo6M/iax b cesepHOM McnonneHMM. MoryT npMMeHaTbca asoPiHbie 
cTewia. 

Crewia aeipoBoro m aaaHero okoh Ky30Ba b 6o/ibiiJMHCTBe cnysaes M3roTaB/iMBaK)T rHyTbiMM. 
Ha aBTOMo6M/iax npMMenaioT TpexcnoPiHoe BeTpoBoe creicio (TpMnaeKC). CK/ieeHHoe m3 AByx toh- 
kmx no/TMpoBaHHbix CTeKon c npo3paMHOM 3/iaciMSHOM nneHKoPi Me>«Ay hmmm. Tanoe CTewio 6o/iee 
6e3onacHO npn aeapMM, seM 3aKaneHHoe, nocKonbKy He paccbinaeTcn na ocrpbie. TpasMoonac- 
Hbie ockoakm Ciewia ycraHaB/iMBaiOT b npoeMbi Ky30Ba c pe3MHOBbiMM ynnoTHMTeaflMM mam 
B wieneaioT. BKneeHHbie CTewia noBbimaioT wectKOCTb Ky3oaa. 
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Pmc. 7.4. BapMaHTbi OTKpbiBaHHB flBepen 


KanoT 3aKpbiBaeT CBepxy oTcew flBuraTe/ifl m coctout m 3 asyx naHeaeH (HapywHOM n BHyrpeH- 
Heii). coeflMHeHHbix Meway co6oh fleT/in Kanoia Moryr 6biTb cHaGweHbi npywMHaMM (MexaHnse- 
ckmmm nan ra30BbiMM), KOTopbie oeaernaioT nofl-beM nanoia m <t>m<cnpyioT ero b otkpwtom m 3a- 
KpbiTOM noaoweHMax. KanoT o6opyaoBaH 3aMKOM, yaepwMBaiomHM ero b 3aKpbiTOM noaoweHMH, 
3aMOK Kanoia omapaiOT n3Hyrpn Ky30Ba cneuna/ibHOM pynoaTKOii, ycT3H0B/ieHH0M o6biHHO noa 
naHe^bKD npn6opoB Ecnn neT/in Kanoia ycTaHOBaeHbi C3aan. aonoaHMTeabHO k 3aMKy ycTaH3Bnn- 
BatoT 4>nKcaTop. Koropbiii yaepwnBaeT KanoT ot OTKpwBaHMa npa caysaiiHOM pa36aoKnpoBaHHM 
33MK3 BO BpeMB aBHweHMa aBT 0 M 06 naa. 

BarawHMK npn nepeaHeM pacnono>«eHHM asuraTeaa naxoaMTca b 3aaHea nacTu aBT 0 M 06 aaa. 
Oh npeaHa3HaseH aaa pa3MemeHna 6ara>na, 3anacHoro Hoaeca h HHCTpyiueHTa soaMTeaa. B ot- 
KpbiTOM noaoweHHM Kpuiuxa <J)HKCnpyeTcn ynpyrnMM aaeMeHTaMH (TopcwoHaMH, npywMHaMn). 
Ha BHyipeHnen naHean KpbiuiKM SarawHMKa yciaHOBaew 33mok, yaepwMBaioiaHH ee a 3aKpbrroM 
noaoweHHM. 

OnaeHbn b Ky30Be, b 3aBncaM0c™ ot Tuna m H33H3HeHHa aBT 0 M 06 naa, Moryr 6wTb ycTaHOB- 
aeHbi b oanH nan asa paaa. AByxpaaHwe cuaenba o6bisHO npMMenaioTca b aerKOBbix aBT 0 M 06 n- 
aax Maaoro m cpeanero waaccoB o6iaero Ha3HaaeHHB. B aBTOMoennax 6oabUJOM BMecrviMOCTM 
(Bbioaero «aacca) aonoaHmeabHO HMeeTca TpeTMii paa CMaeHMH (cpeanHii). npn wenaHHM 3 tm 
cwaeHbH woryT 6biTb caoweHbi. 

(lepeaHee cuaeHbe o6biHHO aByxMecTHoe. oho BbinoaHaeTca cnaoujHbiM nan pa3aeab- 
HbiM. 3aaHee cuaeHbe b aerKOBbix aBT0M06naax aeyx- nan rpexMecTHoe. BbinoanaeTca 
cnaoiBHbiM lanBaHHOro Tuna). B cpeaHea sacTH ero cnwHKM nacTO MMeerca noaao«oTHHK. npn 
OTHwabisaHHH HOToporo cnaeHbe npeepaiyaeTca b aByxMecTHoe. ripn Heo6xoanMocTM 3aanee 
CHaeHbe MoareT cwiaabiBaTbca, noaHOCtbio nan no nacTBM — aaa nepeB03KM npynHora6apnT- 
Hbix rpy30B. 
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3anaaa KOMCTpyKTopa caenaTb nyaoB no bo3Mowhocth net hum m fleiueebiM n ripn stom aomo- 
BPHMblM, 8 T8K>«e A0CT3T0HH0 WeCTKMM (H3 KpyMOHMe M H3 H3I n6), WecrKOCTb BajKHa C n03HUMM 
ofiecneMeHim yctommuboctu n ynpaB/tneMocTn aBTOMo6Hna. a TaKwe ana ycrpaneHna Hewena- 
lenbHbix hctowhmkob ujyMa. csa3aHHbix c Bn6pauHBMn fleranea Ky30Ba npn ABnweHnn. 

Oco6o ocTpo npo6neMa o6ecneaeHna wecTKOCTn ctomt ana OTKpbiTbix Ky30B0B (Ka6pnoneT. 
(JiaaTOH). OTcyTctBne o6beMHoro cnnoeoro Kapaaca BbiHywaaeT ycannsaTb KOHCTpyaumo ochobs- 
Mna. 60KOBMH a flpyrax 3neMeHiOB Ky30Ba. 

Co3,aaHae ny30Ba TpeSyeT Gonbwero KonnaecrrBa Meianna. a 3HaaaT. eonbinnx MaTepnanb- 
Hbix 33TpaT. HcKyccTBO co3AaHna Ky30Ba n coctomt b cnoco6HOCTn cnpoeKTHposaTb ero flO- 
daTOHHO MecTKHM npn HeSonbwnx aaTpaiax a c MMHMManbHon Maccoii. CymecTBeHnyio noMoiyb 
npn Bbi6ope onTMMa/ibHbix napaMeTpoB Ky30Ba OKa3biBaiOT nporpaMMbi KOMnbiOTepHoro as- 
TOMaTM3wpoB3HHoro npoeKTnpoBaHna (CAD — Computer Aided Design), KOTopbie no3BonaiOT 
MOflenapoBaTb Harpy3KW Ha OTAenbHbie aneMeHTbt n Bbi6npaTb nxxapaKiepncTHKn. flpn npoeKTn- 
posannn Ky30B pa36MBaeTca Ha Sonbiuoe sncno KoneHHbix aneMeHTOB. KaayibiM H3 Koiopbix 
Mowei 6biTb npeACTasneH npocibiM ypaBHeHneM b KOMObtoiepHon nporpaMMe n 3aTeM CB93aH 
CO BCeMM CMeWHblMM 3/ieMeHT3MH, Ana <t>OpMHpOBaHHa T3K Ha3blBaeMOM CeTH. HeM 60/lbUJe 
aseen b cem. TeM 60/iee npn6nn>KeHHon k peanbHbiM ycnoBnaM CTaHOBmca MOAenb. ho n Tpe- 
6yeTca 6onbwe BpeMeHH Ana ee pacaeTa Ha KOMnbKrrepe. MoAennpoBaHne MeTOAOM KoneaHbix 
aneMeHTOB (FEM — Finite Element Modelling) ncnonb3yeTca b tom ancne n Ana 6a30Bbix chaobwx 
pacseTOB, npn n3yMeHHn noBeAeHna Ky30Ba bo BpeMa cronKHOBeHna h nccneAOB3Hnax 
Bn6pauHM h ujyMa. 

BbicoKaa KpyrnnbHaa wecTKOCTb Ky30Ba HewenaTenbHa Ana aBT 0 M 06 nnen, paeoiatomnx 
Ha nnoxnx Aoporax n 6e3Aopo>«be. nocraaHHbie nepeKOCbi Ky3oea npn nepee3Ae HepoBHo- 
cien npn BbicoKoii wecTKOcm npnBOAaT k noaBneHmo TpemnH a Han6onee HarpyweHHbtx 
30Hax. noaTOMy Hecymne cncieMbi BHeAopowHHKOB BbinonHaioT b BHAe paMbi, xopomo pa6o- 
TaioiAen Ha KpyneHHe, Ha KOTopyro ycTaHaBnneaioT pa3rpyweHHbin Ky 30 B neBbicoKofi npy- 
TH/IbHOH weCTKOCTH. 

Ky30Bbi coBpeMenHbix nerKOBbix aBT0M06nnen b 06a3aienbH0M nopaAKe ocnamaioTca Aonon- 
HHTe/ibHbiMH 3neMeHTaMn ujyM0M30/iaunn 3a caeT npnMeHeHna npoTMBOujyMHbix nacT, SmyMHbix 
MacTHK. TennoH3onaunoHHbix n nep^opnpoBaHHbix HapTOHOB n t. n. non Ky30Ba nerxoBbix 
aBTOMo6nnen nepeA onpacKon noupbiBaioT TepMonnaBKHMn 6nTyMHbiMn nnciaMn, KOTopbie 
npn nocneAytouieii ropaaen cyiuKe pacnnaBnatoTca h nposHO CKneneaiOTca c noeepxHOCTbio nona 
M CO CnOHCTbIMH TepM0UjyM0H30n9UM0HHblMH np0KnaA«3MH, ynOJKeHHbJMM HS 6myMHbie JlMCTbl. 
flna ujyMOH3onauHn 6okobhh Ky3oaa n ABepeii npnMenaioTca myMon3onaunoHHbie MacrnKn, 
BonnoK m KapraH c neHoeonoKHOM. a Ana H30naunn KpbmjH Ky30Ba — neHonnacT. nep$opnpo- 
BaHHbin HaproH m nponnaAKn n3 cieKnonnacTHKa. UJyMOM3onaunoHHbiMn MaiepvianaMH 
nOKpblBaiOT H CTeHKH MOTOpHOfO OTCeKa. 


Ky30Bbl ABTOBYCOB 


CoBpeMeHHbie aeroeycbi eonbinen sacTbio MMeioT uenbHOMeTannMHecKne KapwacHbie Ky30Bbi sa- 
roHHoro Tuna. no3BonaK3iAne Handonee paunoHanbHO ncnonb3oeaTb nnomaAb canona. 

Ky30B aBrodyca coctoht H3 Kapwaca (pac. 7.5), HapywHon odnuuoBKH, BHyipeHHen o6hbkm. 
nona ' OKOH ' ABepen n t. a. Bnyrpn Ky 30 Ba pa 3 MemaioTC 9 CMAeHba Ana naccawnpoB m BOAmena. 

Kapwac BBnaeTca ochobhoh sacTbio Ky30Ba aBTo6yca. b donbinnHCTBe cnysaeB ero Aenaior 
CBapHbiM m 3 cTanbHbix Tpy6 npaMoyronbHoro ceseHna. CymecTByiOT KOHdpyKUMM wapKaca, bw- 
nonHeHHbie m 3 an.0MMHMe B b.x npo^Mnen. B KasecTee Hapya<HOM o6nnuo B KM npMMeHatoT cTanb- 
Hbie nnctbi, npMBapeHHbie k Kapnacy. nnn anioMMHMeBbie nncibi, coeAnneHHbie c KapnacoM 3a- 
wienKaMM. 
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Pmc. 7.5. Hecyman KOHCTpy«HMH Ky3oea Pmc. 7.6. flBepn ropoflCKoro a8To6yca 
aBToSyca 


OflHO M3 BaWHeMWMX Tpe60BaHMM K KOH- 
CTpyKUMM ropoflCKMX aBTo6ycoB — o6ecnesMTb 
yao6cTBO noca^KM m BbicaaKM naccawnpoB 
Ha ocTaHOBKax. flaa 3Toro chmhoiot BbicoTy 
no/ia aBTo6yca. a npoeMbi asepeM aeaaioT nan 
MOWHO lUMpe, CaMM flBepM B OTKpbITOM COCTO- 
hhmm CTpeMflTca y6paTb M3 npoeMa. B to we 
BpeMfl flBepM He aOaWHbl CMabHO BbICTynaTb 
Hapywy b oTKpbuoM coctohhmm, sro6bi He Me- 
ujaTb nocaaKe naccawnpoB c yaMUbi a 3bto- 
6yc. (l03T0My aBepM aeaaioT caBMWHbiMM 
Ha KpoHiaTeMHax mam y6MpaiomMMMca b noaocTM 
BHyipM caaoHa, nnoraa — CKaaaHbiMM. ho b aio- 
6om caysae — pacnawHbiMM (pmc. 7.6). nacca- 
wMpCKMe asepM ropoacKMX m npMropoaHbix 
aBT06yC0B OTKpblB3IOTCR M 3aKpblBaiOTCfl, KaK 
npaBMno, c noMombio nHeBMaTMsecKMX Mexa- 
HM3MOB, ynpaBafieMbix BoaMTeaeM. 

Ky30B MewayropoaHero aBTo6yca aoaweH 
MMeTb aocTaTOHHo BMecTMTeabHbiM oTceK aaa 
6arawa. HaM6oaee sacra ara oeecnesMBaeraa 
npMMeHeHMeM noayrapasTawHOM KOMnoHO- 
boshom cxeMbi, Koraa naccawMpcKMM oraeK 
pacnoaaraeraa b BepxHeM sacTM Ky30Ba. a 6a- 
rawHbm OTceK — noa hum b peHTpaabHOM 
sacTM (pmc. 7.7). 



Pmc. 7.7. no/iyTopa3Ta>KHbiii aBT 06 yc 



Pmc. 7.8. flByxataJHHbiM aBto6yc 


Unoraa aas noBbiiueHMn naccawMpOBMectMMocTM Ky30Ba nan ropoacKMX, Tan m Mewayropoa- 
Hbjx aBTo6ycoB aeaawran aByx3TawHbiMM (pmc. 7.8), c ycraHOBKOM b caaone aecTHMpbi Meway 
3TawaMM. 

OKHa aBTo6yca (BeTpoBoe, 6oKOBbie. 3aaHee) BbinoaHsnoT pa3HbiMM no (J>opMe m KOHCTpyKUMM 
m sacra BKaeMBaiot b npoeMbi Ky30sa aaa noBbiweHMfl ero weciKOCTM. 


10 3araa Ns 1031 
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CMfleHhfl b aBio6ycax aam naccamnpoB m BOflureaePi mmbiot pa3AMHHyto KowcTpyKunio. Cufle- 
Hbd nacca>KMpoB Moryr 6biTb Haw perynnpyeMbiMM. ran m HeperynnpyeMbiMM, Heperym-ipyeMbie 
CMAeHbfl npuMCHBioT b ropowcKMX, peryrmpyeMbie — b MewayropoAHbix aBTo6ycax. noc/ieflHne 
Bbino/iHBioT b BMfle nonycnaAbHbix wpece/i c M3MeHaeMbiM yr/iOM HaxnoHa cnnHKB, c noAyuwaMM 
m cnwHKaMM noBbiuisHHoii MnrKocTM. CMfleHbe BOAMTenn, o6biHHo perynupyioT b npoAo/ibHOM 
HanpaB/ieHMM, no BbicoTe m no yrny Hannona cnnHKn. HacTO oho 6biBaeT o6opyAOBaHo aMopTH3n- 
pyiomen noABecxoM. Korapaa racHT KoneOaHMa CMAeHba, B03HHKaiomne npn ABMmeHMM no He- 
POBHblM AOpOraM 


KABMHbl M KY30Bbl rPy30BblX ABTOMOBM/1EM 


rpV30B0M aBTOMOfiMAb MMeeT Ha6HHy M rpy30B0M Ky30B. 

Ka6MHa npeACTaBnaei co6om mecTKyio csapHyio LienbHOMeTannHHecKyio KOHcrpyKMMio. cocro- 
fliAyio M3 Kapxaca kphium. BepxHeM. 3aAHen n 6o«oBbix naHenevi. Ka6MHbi rpy30Bbix aBT 0 M 06 M/ieM 
6biBai0T KanoTworo m SecKanorHoro mna (pnc. 7.9). 

flBepM Ka6MHbi MMetoT onycKaioaiMecfi CTeKna m noBopoTHbie cJjoptohkm. DoAteM m onycna- 
HMe CTeKo/i, a Tawme mx (JjMKcauMa b aio6om Heo6xoAMMOM noAomeHMM, ocymecTBAaiOTca npw no- 
moiam CTewionoA'beMHMKOB. pacnonoweHHbix BHyipn ABepeii. B 3aKpbiT0M noAomeHMM ABepn 
yAepwMBaioTCfi nocpeACTBOM cneuManbHbix 33mkob. BeipoBbie CTewia — TpaBMo6e3onacHbie. 
TMna TpnnneKc. 

CMAeHbe b Ka6MHe MomeT 6biTb Asyx- mam TpexMecTHbiM. Oho BbinoAHaeica o6iamm aab 
BOAMT enfl M naCCaWMpOB MAM pa3AeAbHblM. Rpn p33AeAbHOM KOHCTpyKLlMM CMAeHbe BOAMTeAB 
AenaeTCB perynMpyeMbiM b ropM30HTaAbHOM m BepTMKaAbHOM HanpaBAeHMax, a TaioKe no Ha- 
KAony noAyaiKM m cnMHKM. Ka6MHa MarMcrpaAbHbix TaraseM o6opyAyeTca oahmm mam AByMa 
cnaAbHbiMM MecTaMM, KOTopwe pacnoAaraiOTca 3a cnMHKOM CMAeHba mam cBepxy. CnaAbHoe 
MecTO. pacnoAoweHHoe CBepxy, AeAaeT Ka6MHy 6oAee KOMnaKTHOrt b npoAOAbHOM HanpaBAe- 
hmm. ho yxyAwaeT ycAOBMa orAbixa. Kpoiue Toro. Ha6MHbi TameAbix MarMCTpaAbHbix TaraHeii 
OSopyAOBaHbl KyXHeM M yMblBaAbHMKOM. TeAeBM30p0M, KOHAMUMOHepOM, XOAOAMAbHMKOM, Ty- 
aneTOM, CMdeMOM cnyTHMKoeon HaBMrauMM m AP- ycipoMCTBaMM. flaa CHMmenMa 3aTpaT 
Ha np0M3B0ACTB0 HeKOTopbie (J)MpMbi-M3r0T0BMreAM npMMeHaioT AAa MOAeAbHoro paAa rpy3o- 
Bbix aBTOMo6MAeM oAHy m Ty me Ka6MHy. ho b pa3Hbix McnoAHeHMax: co cnanbHbiM MecTOM mam 
6e3 Hero, c hm3kom mam bwcokom KpbmjeM m t. a- 

KaSMHbi, pacnonomeHHbie HaA ABMrareAeM, aacro AenaioT OTKMAbisaiomMMMca Ha nepeAHMX 
ujapHMpHbix onopax. 3 to ofiAeraaeT Aociyn k ABMraTeAio m APyrMM arperaiaM. npM OTKMHyTOM aa- 
6MHe ee Macca ypaBHoseujMBaerca npymMHaMM. KOTopbie pacnoAomeHbi noA nepeAHefi aacTbio 
KaGMHbi m ynMpaiOTca b nonepeaMHy paMbi aBTOMo6MAa. B 3aAHeM HactM KaSMHbi yctaHOBneH 3a- 



Pmc. 7 9 Tnnbi k36mh: a — xanoTHbiH; 6 — 6ecKanoTHbiM 
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flOpHblB M6X3HM3M, KOTOpblii BCK/llOMaeT CaMOnpOB3BO/lbHOe OTKMflbIBaHMe Ka6MHbl npn flBMWe 
hum HacTO ahh no/jbeMa wa6BHbi ncnonb3yeTcn rBapouB/iBHap. flaBneHne b hotopom co3aaeTC« 
nacocoM c pyHHbiM npuBOflOM. 

Ka6nHbi coBpsMBHHbix rpy30Bbtx aBTOMoSunew nMeior co6cTBeHHyio CMCTBMy noapeccopvteaHnn, 
t. e. Hpenstcn k pawe He wecTKo, a c noMouibio ynpyrBx b racmuMx 3/ieMeHToa: pe3BHOBbix noayuieK, 
npywMH. aMopTB3aTopoB. Ta«a« KOHCTpyKUHH no3Bonnei ynynwBTb ycnoBBB pa6oTbi Boamenfl. 

rpy30B0ii Ky3os MoweT Bbino/iHBTbCB b BBae 6optobom n/iaT<J)opMbi (aBTOMo6wan oOmero 
H33HaHeHBfl), caMocsanbHbiM. b BBae <t>yproHa, UBCTepHbi b t. a. (cneuna/iB3npoBaHHbie aBTO- 
Mo6nnn). Unoraa Ha MecTO rpy30Boro Ky30Ba ycTaHaa/iBBaeTcn TexHonorBnecKoe o6opyaoBa- 
HBe: noabeMHbiii KpaH, nowapHan necTHBua, KOMnpeccop b t. a- (cnemiaabHbie aBTOMoennn). 

BopTosaB n/ianfcopMa coctobt B3 ocHOBaHMB. nona b 6optob. OcHOBaHBe BtunonaeT npoao/ib- 
Hbie b nonepenHbie 6a/WB. k HOTopbiM npBKpenneHbi non. nenoABBWHbiB nepeaHBB 6opT, a Tatoxe 
OTKBaHbie 60K0Bbie b 3aaHBB 6opTa. OTKBaHbie 6opia coeaBHeHbi c 0CH0B3HBeM nnanJiopMbi c no- 
MOiubK) neienb. a nepeaHBB fiopT — HenoaBBWHbiMB croBKaMB B noflHfrroM noaomeHBB otkba- 



Pbc. 7.10 Ky30B M3 caHflBMM-naHe/ieii 





Pbc. 7.11. CnenManM3MpoBaHHbie Ky308bi 

rpy30Bbix aBTOMo6M/ieM: a — KapbepMbiM 

caMOCBan; 6 — <t>yproH na uiaccM MA 3 ; 
b — uMCTepHa Ha uiaccM KaMA 3 


10 - 


291 






































Pmc. 7.12. MeTOA rnflpo<})opMOBaHMn an*» M3- 
rOTOB/leHMfl CTa/IbHbIX KY30B0B. Ha PMCyHKe 
noKa3ana nocneaoBaTenbHOCTb co3flaHMB 
/lOHwepoHa Ky3oea MeTOflOM rnflpo(J)opMo- 
BaHHn 


Hbie 6 opTa yAepwnBaiOTCfl cnepManbHbiMM 3a 
nopaMM, pacno/iowenMbiMH b yrnax coeanHe- 
HMfl 6opTOB. BopTOBan nnar<t>opMa b c 6 ope 
npHKpennewa h paMe aBT 0 M 06 n/is. 

Boproebie nnanJjopMbi o6opyayioTca ao- 
nO/JHMTe/lbHblMM yCTpOMCTBaMM, KOTOPbie 
o6ecneHMBaioT B03M0WH0CTb HapauiMBaMMn 
BbicoTbi 6opTOB m ycrraHOBKy TeHTa. 

ripoM3BOflcTBo cneuManM3MpoBaHHbix Ky- 
3 obob BB/ineTCfl oTfle/ibHofi noflOTpac/ibio b as- 
T0M06MnbH0M npOMbmjneHHOCTM M 3aMaCTyiO 
CBB33H0 C npUMeHeHMeM BblCOKMX TBXHOnOTMM. 
OflHH m 3 npuMepoB — pet}>pM)«epaTopHbiM Ky- 
30B. to ecTb (JjyproH, npeaHa3HaMeHHbiM ann ne- 
peB03KM CKOpOnOpTBmMXCfl TOBapOB. B COBpe- 
MeHHblX KOHCTpyKMMBX T3KMX Ky30B0B MX CTeHbl, 
non m noTonoK M3roTaBnMBaiOT M3 TaK Ha3bisa- 
eMbix caHflBMH-naHeneM, npeacTaBnniomMX co- 
6 om nerKMe m nposHbie TpexcnoiiHbie naHenM. 
BKnioMaiomMe HapywHyto m BHyrpeHHioio 06 - 
ujmbkm, Me>«ay KOTopbiMM pacnonaraercn cnoM 
TennoM3onnpMOHHOM neHbi (pmc. 7.10). ripMMe- 
HaTenbHO, hto CTeHbi. non m noronoK npM c6op- 
ne cnneMBaK)TCfl apyr c apyroM. 

K nepeflHeM creHKe pe^pMweparopa CHapy- 
wm KpenMTcn cneuManbHan xonoflMnbHan ycra- 
HOBKa, no 3 Bonmoma« noaaepwMBaTb b 3aKpw- 
tom npocTpaHCTBe (typroHa 3 aaaHHbiM TeMnepa- 
TypHblM peWMM. 06 blHHO TaKMe yCTaHOBKM MMe- 
HDT aBTOHOMHblM MCTOHHMK nMTaHMfl (He 6 onbWOM 
ABC) mhm nMTaioTCR ot 6optobom ceTM Tirana. 

Pa3Hoo6pa3Me cneuManM3MpoB3HHbix «y- 
30B0B (PMC. 7.11) CBB3aHO C Heo6xOaMMOCTblO 
oSecnesMTb nepeB03Ky pa3nMHHbix TMnoB rpy- 
3ob (wMflHMe, ra3oo6pa3Hbie. cbinyHMe, B3pbi- 
BoonacHbie, Hera6apMTHbie. CKoponopTsuuMe- 
cb. ofiteMHbie mt. a.). 


§45 


MATEPMA/lbl fl/lH M3rOTOB/lEHMH KV30B0B 


TOHKO/1MCTOBAB CTA/lb 


Emmumhctbo Ky30B0B coBpeMBHHbix aBT0M06MneM BbinonHeHbi m 3 bmctobom cranM toaiamhom 
0,6- 3.0 mm. Hapnay c HMSKoyrnepoaMcroM cianbK) b nocneaHee speMn aKTMBHO npHMeHaeica 
HM3KonerMpoB3HHan TOHKonMcroaan ctanb, koto pan. c oahom cTopoHbi, xapaKTepM3yeTcn noBbi 
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ujenMOM npoMHoc-Tbio, a c apyro* — coxpanaer .noaanniBOCTb-, Heo6xoflMMyio a ns c/iowmom m rny- 
60 H 0 M wiaMHOBKM a orpoMHbix rMflponpeccax, Koropbie o6uhho ncno/ib3yioTca npn M3roTOB/ie 
HUM KV30B0B. 

CoBpeMeHHbie BbicoKonpoHHbie ct ami npHMenaiOTca Ann naHenePi Ky30Ba, KOTopwe Bocnpn 
HUMaior caMbie BbicoKMe Harpy3MM ot M3ni6aiowMX m npyTaupix MOMeHTOB m/ih npM nor/ioweHnn 
SHeprMM CTOflKHOBeHMB. Mcn0/lb30BaHMe T3KMX BblCOKOnpOHHblX CTa/ieii n03B0/18eT M3rOTOB/ISTb 
Ky30Bwbie nane/w 6onee tohkmmm, mto npusoanT k skohombm Maccw. B Heworapbix coBpeweHHbix 
3BT0M06nnbHblX Ky30B3X flO 50 % /lMCTOBOPi CTa/lW aB/iaeTCa BblCOKOnpOHHOpl. 

Xom cJ)opMnpoBanne naHenePi mflponpeccoM ociaeTca caMbiw pacnpocTpaHeHHbiM cnoco- 
6om ana n3roT0B/ieHMB CTaabHoro Ky30Ba, b Hacroaiuee BpeMa pa3BMBaeTcn TexHonorna Ha oc- 
HOBe rnflpoi))opMOBaHMn (pwc, 7.12), ripn kotopom CTanbHaa rpy6a-3aroTOBKa pacuinpaeTca 
a <t>opMe MMnynbcoM BbicoKoro BHyrpeHHero ruapaBnimecKoro ABBneHMa. 3to — anbiepHaTMB- 
HbiPi nyib C03flaHMB 3aKpbtTbix nonociePi Ky30Ba; MOweT ncnonb30BaTbca. ana (f>opMnpOBaHna 
CToew flBepH. ycnnmenePt KpbiuiH. okohhmx paM mam aeianePi nepeana. 


A/lK>MMHMEBblE Cfl/IABbl 


OcHOBHbiM npeMMymecTBOM ncnoab30BaHna a/itoMHHweBbix cn/iaBOB ABnaeTca hx Manaa nnoT- 
HOCTb. Macca Ky30Ba H3 amoMMHiieBoro cnnaBa MoweT 6birb npn6/in3HTe/ibHO b asa pa3a nerie sk- 
BMBaneHTHoro CTa/ibHoro Ky30Ba c t 3 kmmh we xap3KTepncTHKaMM no wecTKOCTH h naccuBHoPi 6e3- 
onacHOCTM. A/iiomhhhh MeHbaie KoppoAnpyeT, t. k. 3ammueH noBepxHOCTHOPi okhchom nneHKoPi. 

DiaBHbiM HeAOdaTOK aniOMMHna — ero CTOHMOCTb. Koropaa cymecTBeHHO Bbiwe, seM y aHa- 
nornsHoPi BbicoKOKaaecTBeHHoPi CTanvi. AniOMMHHPi xywe noanaeTca koht3kthoh CBapKe, ieM am- 
CTOBaa cianb (CBapKa amoMMHMa Tpe6yeT Hpe3BbiaaPiHO TOHHoro kohtpoab CBapoHHoro Tona 
h BpeMeHH KOHTahaa). A/ikdmmhmm paHbwe ncnonb30Banca ro/ibKO nan MaTepnan ana ABkiraTeneii, 
KopoSoK nepeaaa m MacTen noaBecKki. B Ky30BocTpoeHnn amoMMHMPi HasuHaeT ncnonb3oaaTbca 
ana OTbeMHbix naciePi Ky30Ba (ABepM, KanoT m KpbiuiKa 6arawHMKa). b pe3y/ibTaie 3 kohomhtca 
Macca m amoMHHueBbie nac™ MoryT 6biTb coOpaHbi OTaenbHO h 3aieM npncoeanHeHbi k Ky30By 
MexaHHaecKHMH cpeacTBaMM; 3T0 no3BonaeT n36ewaTb mhotmx TexHMHecKMX npo6/ieM, CBA3aH- 
HblX C 3TMM MaTepkiaAOM. 

B to we BpeMa cymecTByiOT KOHCTpyKUHM m 3 cthhho (pmc. 7.13) nan nonHOCTbio anioMMHMe- 
Bbix Ky30Boe. HanpHMep npocipaHCTBeHHaa paMa ASF (JwpMbi Audi, npon3BoacTBO Koraporo 
TpeSyeT cymecTBeHHoii M0flepHH3apHn TexHonorMMecKoro npouecca. 



Pmc. 7.13 3neMeHTt>i nepeaneH aacTM Ky30Ba M3 a/i»MHMxa 
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fl/lACTMACCbl (n/lACTMKM) 


rinaeTMaccbi nannioTcn a/ibTepHaTMBOM awoMnunio, a rawwe o6ecneMMBatOT cunwenne Maccbi tty- 
30Ba. OflHaKO mx npMMBMBHMe ciaaKMBaeTcn c ripodaeMaMn iiobtophoCi nepepa6oTKn (peunpny/m- 
umm). OTcyrcTBMe koppo3mm — are pe3yabraT Mcno;ib30BaHMB naacTMacc. xotb MaiepMa/ibi stm bb- 
nflHDTcn tpyflHbiMM nepepa 60 TKM. CeroflMH M3roTOBMTenM CTpeMBTcn orpauMHMTb n pom3bo/ict bo 
H eCKO/IbKMMM MMCTblMM O/iaCTMaCCaMM, CpeflM KOTOPbIX Han 60 Bee MCnO/lb3yeMblMM BBnHtOICH: nonn- 
aMMfl (HenaoH). no/iM«ap6oHai, noaMSTnaeH, noannponMaeH m noanyperaH. naacTMaccw, coflepaiainne 
ra3bi m pa3pyiuaiomMe 030H0Bbin caon, HanpMMep. noanBMHnnxaopnfl (PVC — Polyvinyl Chloride) 
m no/iMrerpa<()Top3TM/ieH (PTFE) BbixoflBT M3 o6pameHMn 

fl/iacTMaccbt noBceMecTHO npnMenmoTCH TaM. rae mx npenMymecTBa OMeBMflHbi. HanpMMep 
b cj>opMOBaHHbix 6aMnepax, b kotopmx conpoTMBaeiine He3HaHmeabHOMy pa3pyujenMio npM yaa- 
pe BBnfieTCfl Hpe3BblH3MH0 UeHHbIM. 


K0Mn03MTHblE MATEPMA/lbl 


K0Mn03MTHbie MaTepnaabi coctost m 3 aByx m 6o/iee ct>M3M4ecKnx mam xmmmhbckmx KOMnoneHTOB. 
npoHHO coeaMHeHHbix Meway co6om. OcHOBHoe npeMMyiaecTBO KOMno3MTHbix MaTepnaaoB 
b TOM, hto OHM o6aaaaiOT HOM6MHapMeM CBOMCTB, KOTOpbie He npMCymM OTaeabHbIM KOMnOHeH- 
raM, Ha3BaHHbie MaTepnaabi Moryr 6biTb noayneHbi cneKaHMeM sacTMLi, coeaMHeHMeM caoeB pa3- 
ansHbix MaTepnaaoB nan apMMpoBanMeM oaHoro MaTepnaaa BoaoKHaMM apyroro. 

nepBbiM noMno3MTHbiM MaTepnaaoM Mcnoab30BaHHbiM a My30Be TpaHcnopTHoro cpeacTBa 
6 bia creKaonaacTMK (GRP — Glass Reinforced Plastic), b kotopom noanacTep nan anoHCMaHan 
CMoaa coeaMHeHa co CTeKaoBoaowHOM. B totobom naaeaMn CTeKaosoaoKHo o 6 ecneHMBaeT 6oab- 
myio nacTb MexaHnnecKon nposHOCTM, b to BpeMa kok ochobs M3 CMoa noaaepwMBaeT 4>opMy m 
o 6 ecneMMBaeT yao 6 cTBO o 6 pa 6 oTKM noeepxHOCTM. 

AabTepHaTMBHbiM noaxoa ncnoab3yeTca b ancTOBon oraMBKe (SMC — Sheet Moulding 
Compound), b kotopom rndKne ancrrbi y«penaeHHOM CMoabi noaroTosaeHbi n 3areM cnpeccoaaHbi, 
MeHbujMe, ho 6onee Toacibie. KOMnoHeHTbi MoryT 6biTb c<t>opMMpoBaHbi M3 rycroro aMTbeBoro 
KOMnayHaa (DMC — Dough Moulding Compound). Han6oaee nacTO ncnoab3yeMbin -KapKac* bo 
ecex 3tmx Maiepnanax — CTeKaoBoaoKno. KOTOpoe BBaaeTCR aeiaeBbiM, Ka'iecrseHHbiM m MMeei 
onenb BbicoKoe OTHoiaeHMe wecTKocTM k Macce. Aaa cnepnaabHoro npMMeHeHMB b aoporocTon- 
1MMX KOHCTpyKUMBx ncnoabayioT 6oaee wecrKoe m npoHHoe yraepoancToe bobokho — Kesaap, oho 
sacTo ncnoab3yeTc?i b KanecTBe ocHOBbi npn M3roTOBaeHnn «KOKOHa« roHosnoro aBTOMo6nati. 

Pa3aMHHbie Tnnw caoncTbix MaTepnaaoB noayHMan HaaBanne caHflBMM-naHean (Sandwich) — 
a BMae naacTMaccoBbix caoea Me«ay tohkmmm cbohmm craan. riaHean, caeaaHHbie M3 Taworo tm- 
na MaTepnaaa, Moryr AencTBoaaTb k3k atJxfceKTMBHbie wyMorioraornTenn. 


§46 


OKPACKA M K0PP03MCHHAR 3AUJMTA Ky30B0B 


0flHa H3 OCHOBHWX npMHMH, cHnwaiomnx cpoK caywdbi coBpeMenHoro KysoBa - ero kopposmb. 
Aaa npeflOTspameHMe sroro npopecca Ky308 bo epeMn npOM3Boac>Ba nofleepraercH psifly TexHO- 
aorMHecKMx onepapMM. BawHyio poab npn 3tom nrpaeT KanecTBO onpacKM Ky30Ba, ot kotopom 
33BMCMT Kan H0pp03M0HH3fl CTOMKOCTb. TaK m npMBaeKaTeabnocTb BHeuiHero BMfla aBroMo6Man. 
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Pac. 7.14. TexHonorHHecKMii npopecc onpacKH Ky30Ba 


noflxofl k 3amnTe ot Koppo3iin a OKpaiuaBaaaio dan ropa3flo 6o/iee CTaaflapTa3apoBaaBbiM 
3a noc/ieflaae 20 neT. Ceaaac ocbobbum cnocoSoM aaTaKoppo3aoaaoa 3ammbi Ky3oaa KB/weT- 
cb noKpbiTue /ihctobom cra/ia c OflHOM a/ia o6eax crropOH cfloeM ynHKa a/ia ranbBaaa3apoBaaae 
ee flo npeccoBaHnn. 3ia 3amnTa o6bmao acno/ibsyeTcs /via Tex sacTea Ky30Ba. Koropbie 6oJibwe 
ecero noflBepweHbi Koppo3aa: flaame. Kpu/ibK, naaena flsepa, Bayrpeaaae CTopoHbi apoK Kopec 
a flpyrne Bawabie aacTa aapaaca. HeKOTopwe a3T0T0BaTe/ia. oflaaKO. oSecnesuBaiOT no/iayto 3a- 
iUMTy Ky30Ba. acno/ib3yn 100 % -Hoe ranbBaBB3BpoBaaae CTa/ia. no8biujeaaafl 34><t>eKTBBaocTb 
OCBOBBOB 3aiHHTbl OT K0PP03aB yMeabWB/ia riOTpe6BOCTb B flOnO/IHMTe/lbHOM 331UMTH0M nOHpbl- 
tbb flHHiua. Macca MacraKa. aaaocaMoa aa paaine Ky30Ba. cocTaBnfteT 10-18 kt. flono/iHUTe/ibHbie 
MaTepaa/ibi, b Baae a30/iapyiomea mbctbkb (b 6o/ibtuaacTBe cnyaaeB nonaBaaanxpopafl), aaao- 
cnTcfl aa Ky30B Bpysayio a/ia b KpaTaaecaax ujBax — po6otom. Heianu. aaa6o/iee no/jBepweaabie 
B03fleacTBaK) BbiOpacbiBaeMbix a3 noa aonec aaiaaea, a3roTaB/iaBaiOT a3 MexaaaaecKa CTOaKax 
n/iacTMacc. 

OKpacna Ky3OB0B aa coBpeMeaabix aBT03aBoaax - MaoroaTanawa npopecc (pac.7.14). B pe- 
3ynbTaTe Kpacoaaoe noapbiTae cocroaT a3 aecKo/ibKax cnoes: 

— 3aiyaTabia cnofi. no/iyaaeMbia 3/ieKTpo<t>ope30M (20-30 mkm); 

— rpyaTOBMa (okojio 35 mkm); 

— ocaoBBoa cwpacosabia cnoa (35-45 mkm): 

— naKapyiomaa c/ioa (40-45 mkm). 

B OTBeT aa 3anpocbi noTpe6aTen« TexaoJioraa oapacaa CTaaoBaTCfl 6o/iee cnomaoa. OKpacaa 
Tana MeTan/iaK c flo6aB/ieaaeM amoMaaaeBoa nyapbi npaMeaseTcs fl/in 3aaaaTeBbaoa saaa 
neraosbix aBTOMo6a/iea. Bee 6o/ibuiee KO/iaaecTBO a3roTOBBTenea npe/yiaraeT apyroa ran no- 
apbiTaB — nepnaMyrp, b kotopom aa3ya/ibabia aiJx^eaT pocTarayT BKpanneHaeM b cnoa apacaa 
saerrap Cflioflbi. 
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§47 


KY30B M A3P0flMHAMMKA ABT0M06M/1B 


noHATwe -aapoflMHaMMKa aBT 0 M 06 nnsi» BK/nosaeT b ce6n MHoro acneKTOB, BajKHenujHMH H3 ko- 
Topbix «8nfiioTcn; 

— ofiecneHeHMe MMHMMam>HOM chaw conpoTHBAeHHH B03Ayxa npn abh/kbhhm aBT 0 M 06 HAR c qe- 
nbio yMeHbiueHMfi pacxoAa rannMBa hah noBbiiueHMH ckopocth ABHweHHn: 

— yMeHbUjeHne aapoAHHaMMHecKOii noAbeiviHOM chaw. CTpeMsuqeHca orapBaTb aBTOMo6HAb 
ot floporn m CHnwaioiueH cqenneHne KO/iec c aopo/khwm noKpwTHeM; 

— CHMweHne 3arpfl3HeHMfi CTeKOA, pyneK ABepeii h APyrnx noBepxHOCTeii aBTOMo6HAn; 

— o6ecneMeHne oriTHMaAbHwx B03AywHbix noTOKOB aab CHa6>«eHHA ABnraTe/in B03AyxoM, ero 
oxnawAeHMR. BeHTM/iHquM caAOHa; 

— cHHtKeHne aapoAMHaMHsecKoro myMa. 

Ky3oe aBT 0 M 06 nAfl, ocoSeHHO aerKOBoro, Kan Han6o/iee KpynnaA HacTb aBT 0 M 06 n/ia, OKa3bi- 
BaeT peuiaramee B/tuftHne Ha xapamep B3anM0AeiiCTBHH aBTOMo6nA« c B03AywH0H cpeAon. 

AspoAHHaMMHecKoe conpoTMB/ieHHe (h conpoTHB/ieHHe B03Ayxa), KOTopoe Memaei abh- 
raTbcn aBTOMo6n/no BnepeA. pe3«o yBe/iHHnsaeTCB (b KBaApaTHMHon 3aBncnM0cin) c poctom 
CKOpOCTH ABHWeHMH, a T3K/K6 33BHCHT OT n/10lMaAH nonepeHHOTO CeMeHHfl aBT 0 M 06 H/IB H co- 
BepujeHCTBa 4>opMbi Ky30Ba, Korapoe onpeAe/meTcn KO30cJ)HqneHTOM B03AyuJHoro conpoTHB- 
neHMfi C x . Ochobhoh cnoco6 yMeHbweHHH aapoAHHaMHHecKoro conpoTHB/ieHHfl — co3AaHne 
aBT 0 M 06 n/iePi C HH3KHM K03(J)())HqHeHT0M C x , 4TO 0 C 06 eHH 0 amya/lbHO AAfl BbICOHOCKOpOCTHbIX 
aBTOMo6H/ieM f/ierKOBbie, cnopTMBHbie). 06ujnpHbie ncc/ieAOBaHnn aapoAHHaMHKH, npoBeAeH- 
Hbie 3a noc/ieAHne 40 neT. no3BO/innn yMenbuiHTb K03<fcc|)HqHeHT C x AerKOBbix aBTOMo6n/iePi 



Phc. 7.15. CHHweHHe K03c}>ct>HqHeHTa C„ ner- 
KOBbix aBT0M06MneM b KOHqe XX Bena 


npaKTHSeCKM B ABa pa3a H CSKOHOMHTb 
b cpeAHeM okoao 1.5 a toiiahb3 Ha 100 km 
nyTM (phc. 7.15). 

3tot 3ct)<t>eKT AOCTHTHyr 3a ewer BbiSopa onTH- 
Ma/ibHbix yr/ioB HawiOHa naHenen nyaosa (Beipo- 
boto h 3aAHero CTeKon, Kanoia, KpbiuiKH 6arax<- 
HH«a m t. A-). yAaneHHH c noBepxHocTM Ky30Ba 
Me/iKHX BbicrynawiAHx Aeia/ien (BOAoenHBHbix 
)«e/io6KOB Ha Kpbiuie, o6oakob <J)ap, pa3Meu(eHMn 
u/eTOK creKnoosHCTMTe/ieM b Hnuie noA KanoTOM), 
npHAaHMe ocTaBWHMcs BbicrrynaraiAMM Aeia/inM, 
HanpMMep 3epKa/iaM, aapoAHHaMHnecKHX 4>opM. 
cr/ia/KMBaHMH ocrpbix ymoB Ky30Ba (pnc. 7.16). 



Phc. 7.16 M3MeHeHHe aapoAMHaMMsecKMX cbohctb Ky30Ba aBTOMo6H/iet< BA3 
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KyaoB coBpeMeHHoro nerKOBoro bbtomo- 
6m/w b npo(t>nnb HanoMMHaer caMo/ieTHoe 
Kpbino (pmc. 7.17). 

noaTOMy npM flBMWeHMM Ha aBT0M06M/lb 
AencTByeT aapoaMHaMMHecKaa noabeMHaa 
CMna. KOTopan yxyaoiaei ynpaB/iaeMocTb, 

VCTOMHMBOCTb M ee30naCHOCTb ABMWeHMB. 
npM rpaMOTHOM npoeKTMpOBaHMM 4)OpMbl 
Ky30Ba noAteMHas cnna MoweT 6biTb cyme- 
CTBeHHo cHMmeHa, Bonee Toro, MoweT 6biTb 
oSecneHeHa cnna, npMmMiviaioiaafl aBTOMO- 
6nnb k flopore. MHoraa yBe/iMseHMs 
npMmMMaioiAeM CM/ibi npMMeHBiOT aononHM- 
TenbHbie Ky30BHbie 3/ieMeHTbi — cnoM/iepbi 
m aHTMKpbinbfl (npoi}>M/ib nepeBepHyToro caMO/ieTHoro Kpbi/ia) (pmc. 7.18). Be/iMHMHa aapo- 
AMHaMMHeCKOM PipMHtMMaiOmeM CM/lbl RMt rOHOHHOrO aBT0M06Mna npM ABMWeHMM Ha 60/lb- 
luom ckopoctm MoweT b HecKo/ibKO pa3 npeBbiiuaTb ero Bee. 

AapoAMHaMMKa rpy30Bbix aBTOMoGM/ieM m aBTo6ycoB xywe. sewi y nerKOBbix. sto 06-bacHHeica 
HeB03M0>HH0CTbKD npMHLlMnM3/lbHO nOMeHHTb <})OpMy Ky30Ba: A<lfl OnTMMaabHOrO pa3MemeHMB 
rpy30B m naccawMpoB ocHOBa ny 3 OBa aonwHa npM6/iMwaTbCfl k npaMoyro/ibHOMy napan/ie/ienM- 
neay. npasAa. m B/iMflHMe aspoAMHaMMKM Ha 3KcnnyaTapMOHHbie CBOMCTBa t3kmx aBTOMo6M/ieM 
MeHbiue. hto CB«3aHO c 6onee hm3Kmmm ckopoctbmm ABMweHMB rpy3OBMK0B m aBTo6ycoB. 

TeM He MeHee b noc/ieaHMe roabi Ha6MHbi m Ky30Bbi H33BaHHbix TpaHcnopTHbix cpeACTB npo- 
eKTMpyioTCfl c yneTOM aapoAMHaMMHecKMX Tpe6oBaHMM. 3 to npoaB/iaeTca a npMABHMM KaBMHaM 
6onee cwpymbix (J>opM. yBe/iMneHMM yma HawoHa BeTpOBoro crewa. yciaHOBKe Meway Ka6MHOM 
m Ky30B0M aapoAMHaMMHecKMX o6TeKaTeneM m 3aKpbt/moB (pmc. 7.19). 



Pmc. 7.17. Ky30B coBpeMeHHoro nerKOBoro 
aBT 0 M 06 M/TB 



-ic. 7 18. CxeMa ycTaHOBKM aapoAMHaMMsecKMx aaeMeHTOB «a tohommom 

- nepeanee aHTMK P bUio; 2 - BoKoaaa cckumb: 3 - aaanee aHTMK P bi/.o; P,. P 2 . P 3 - 
SMMnecKMe npMMMMa.o.MMe cm™ nepeanero K P bina. Bokobom ceK 4 MM m saanero aMTMKpbi/ia co- 

reeTCTBeHHO 

















Pmc. 7.19 Ka6HHa rpy30Boro aBT0M06n/ifl 
Volvo FH 



Pmc. 7.20. npoTHBorp«3eBbie o6TexaTe/iM 
aBT0M06M/m KawA3 

3arpfl3HaeM0CTb nosepxHOCTeM Ky30sa onpefleaaeTca ero <1 >opmom, pacno/ioweHMeM BbiCTyna- 
ioimmx aeTa/ieii m yHMTbiBaeTcn KOHCTpyKTOpoM npx npoeKTMpoBaHMM «y30Ba. klHoraa a/ in CHMweHMH 
3arps3HBeMocrM Sokobwx MAM 3aflHMx CTeKon Ha Ky30Be ycTaHas/iMBaiOT Aono/iHMTe/ibHbie aapoflM- 
HaMMHecKMeycrpoMCTBa (pmc. 7.20), B03flywHbiM noTOK ot Koropbix OT6pacbiBaeT neTamyio rpB3b. 
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KY30B M BE30riACH0CTb ABTOMOEM/1H 


PacnpodpaHeHO MHeHMe, hto neM npoHHee Ky30B aBT 0 M 06 M/ia. TeM aBTOMo6M/ib 6e3onacHee. 
B fleMCTBMTeilbHOCTM 3TO MHeHMe TJiyOOKO 0 UJM 60 HH 0 . XOTB aBT 0 M 06 M/lb CO CMBTOM B rapMOUJKy 
b peaynbTaTe aBapMM nepeAHen nacTbio npoM3BOAMT meiymee BnenaT/ieHMe, ho Ana naccawnpoB 
3to MomeT CT3Tb cnaceHMeM. Ec/im CAenaTb Ky30B aBTOMo6MaB nposHbiM, waK y Tanna, to npx 
CTo/iKHOseHMM co CTeHoPi npM ckopoctm 50 km/h, nepeAHflfl nacTb Ae(t)opMMpyeTCB He 6o/iee neM 
Ha 10 cm. npM 3tom Ha naccawMpoB 6yAeT AeMCTBOBaTb 3aMeA/ieHMe 100 g. a sto 3HasMT. hto mx 
Bee b MOMeHT yAapa yaenMHMTCB b 100 pa3. TaKOM npoHHbiM aBTOMo6M/ib ocTaHeTca npatcrMnecKM 
He noepewAeHHbiM, nero Henb3« 6yAeT CK33aTb o HaxoAfUAMXCB b HeM moAflx. Ky308bi cospeMeH- 
Hbix 3BT0M06MJieM cneqMa/ibHo npoeKTMpyiOTcst t3kmm o6pa30M, HTo6bi ero nepeAHBfl m 3aAHBB 
nacTM HecyigeM KOHCTpyKUMM zierKo Ae<J>opMMpoBa/iMCb m motam nornoTMTb 6o/ibtuyio nacTb KMHe- 
TMnecKOM 3HeprMM CTo/iKHoseHMs b TeneHMe HecKO/ibKMX coTbtx AO/ieM cewyHAbi. 

ABTOMo6M/ib AonweH o6ecnenMBaTb ABa bmab 6e3onacHOCTM: aKTMBHyc m naccMBnyio. 

AKTMBHaB 6e3onacHOCTb npeACTaa/ineT co6om KOMn/ienc Mep, HanpaaneHHbix Ha npegoTBpa- 
ureHMe aBapMM. 3tm Mepbi ofiecneHMsaioTca xopowe* o63opHOCTbto c MecTa BOAMTe/ift, 3proHO- 
MMHHocTbto, xopoweii ynpaanneMocTbio m topmoshwmm CBOMCTBaMM, MH<t>o P MaTMBHOCTbK> m t. n. 

naccMBHaa 6e3onacHocrrb npeACTaBnaeT co6om Mepw HanpaB/ieHHbie Ha 3aiAMTy BOAMTe/iB 
m naccawMpoe e cnynae aBapMM. 3 tot bma 6e3onacHociM MoweT 6birb ofiecneneH pa3/iMHHbiMM 
ycrpoMCT83MM: napySHbiMM noAyuiKaMM 6e3onacHocTM, peMHBMM 6e3onacHocTM c npeABapMTe/ibHbi- 
MM H3TB>KMTe/iflMM, mbtkmmm naHensiMM npM6opoB, CMMHaeMbiMM 3/ieMeHTaMM KapKaca Kyaoaa m t. a. 

3/ieMeHTbi. oSpasyromMe o6MTae M oe npocTpancTao KyaoBa (t. e. canoH). AO/iWHbi MMeTb mmhm- 
MaabHO B03M0«Hb.e AetfcopMaitMM. Hro6bi chmsmth TawecTb noc/ieACTBMM aBapMM w* naccawn- 
POB. CoBpeMenHbiM aBT 0 M 06 M/ib, ABMwyiAMMCsi co CKopocTbio 50 KM/H, nocne CTO/lKHOeeHMfl 
CO CTeHOM Ae<J)opMMpyeTCK npMMepno na 80 cm. Ha BOAMTena m naccawnpoa npM 3tom AeMCTByeT 
3aMeA/ieHMe nopnAKa 20 g. npM tbkom 3dMeAneHMM naccawMpbi 3 biomo 6 m;ih 6yAyT ABMraTbCH 
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no MHepuMM m HeM36ewHO cTonKHyrcq c npn6opHo* nanenbio, pyneBbiM KonecOM ana seTposbiM 
cretoiOM, hto npHsepeT k cepbeaHOMy mx ipaBMMpoeaHMio. ri03T0My ana oGecneneHMa naccMBHOM 
GeaonacHOCTii b KOHCTpyuuMM aBTOMoGMna, npoMe ratueHMa 3Heprnn npn cto/ikhobbhvib, aonwHo 
GbiTb oGecneneHO orpaHmeHne nepeMemeHMa b HeM BOAMTena m naccawnpoB. B coBpeMeHHwx 
asTOMoGanax 3ty 0yHKumo BbinonHaioT peMHM m noAyuiKM 6e3onacHoctn. 






l 


BE30nACH0CTb HECYlUErO KY30BA 


CoBpeMeHHbie aBTOMoGunn mmbiot Ky30B c npocrpaHCTBeHHOM CTpyKTypoM. Koropaa no38onaeT o6ec- 
nesuTb pa3yMHyio 6e3onacHOCTb npn BOSAeMCTBMax. B03HMKaiomMX b pe3ynbT3Te cTonKHOBeHMM cnio- 
6oro HanpaBneHMs. OanaKO craTMCTMKa flTfl noKa3biBaeT, hto HanGonee onacHbiM aBnaerca no6oBoe 
CTo/iHHOBeHne. flepBbie oct>MUManbHbie npaBMna McnbrraHMM aBTOMo6MneM Ha 6e3onacHocrb noaBM- 
nHCb oKono 35 neT Ha3afl h 6binM HanncaHbi /pin cnynaeB noGoswx CTonKHOBeHMM, CeroAHa TpeGyeT- 
ca npoBOflHTb opeHKy 3ammbi opotmb 6oKOBbix Hae3flOB h y/iapoB C3afln. BonbWMHCTBO n3roTOBHTe- 
nen 3BTOMo6MneM npoBOflaT co6cTBeHHbie McnbrraHMa Ha 6e3onacHOCTb npn nepeBopanMBaHMM. 

3a nocneflHne roflbi Bbipa6oTanca o6iamm npMHUMn, KoropbiM 3awiiOHaeTca b tom, hto6w pa3- 
paGoTaTb KOHCTpyKpHio Hecymero Ky30Ba tokhm o6pa30M, htoGh canon aBT0M06nna ocTanca 6bi 
MaKCHMa/ibHo HenoBpewfleHHbiM, b to BpeMa naw nepeAHaa h 3aflHaa nacTH 6biJin Gbi cnoco6nbi 
nporpecCHBHO AeiJjopMHpoBaTbca, nornomaa SHeprmo cto/ik HOBBHMa. Pa3pyiueHMe nepeAHen 
h 3aflHen nacTen nornomaeT 3Heprmo cronnHOBeHMa nepe3 nnacTMnecKyio. t. e. HeoGpaTMMyio 
fleOopMapHK) MeTanna. Kohctpvkthbho aneMeHTbi Ky30Ba BbinormaiOTca Tan, HTo6bi CMHHaeMbie 
sneMeHTbi no3BO/iann He ranbKO nornomaTb MaKCMManbHO B03MO>«Hoe nonMHecTBO SHeprMM. 
ho h fle/iann sto HaM6onee nnaBHO c penbio MMHHMM3MpoBaTb nnaoBoe 3aMeAneHMe. Ochobhom 
MeTOfl 3anniOHaeTca b o6ecneHeHHH Taaon Ae0opMauMM, npn kotopom Kopo6naTbie npo<J)MnM 
aapKaca «y30Ba cMMHaioTca nyTeM npoflonbHoro CKnaflbiBaHna (rapMOLUKM) (pmc. 7.21). 

PacnonoweHne h B3anMOAeHCTBne 3neMeHTOB napnaca 3aflaiOT tbkmm o6pa30M, htoGm pa3- 
pyujeHHe cnnoBbix aneMeHTOB Bcerfla HanMHanocb b HywnoM MecTe. MaacHMa/ibHo rapaHTnpya. 
hto oho 6yaeT tohho TaKHM. waw paccnuTano Ha CTaflHH npoeKTHpoBanna. ptoto KopoGnaTbie 
npo^Hnn, M3 Koropbix M3roTaB/iMB3K>T «y30B, MMeioT yrny6neHMa m BbicTynbi b onpefleneHHbix, 
CTporo paccHMTaHHbix MecTax. flna nonyneHMa KOHpeHTpapMM HanpaweHMM. 

npn pacneTe xapaKTepa pa3pyujeHMa. oco6eHHO nepeflHen nacTH aBT0M06Mna. yHMTbieaiOTca 
AononHMTenbHbie CM/ibi MHeppuM m wecTKOCTM TaKMX AeTa/ien. KaK ABMraTe/ib m nepeAHne Koneca. 
BxoAaiAMe b KOHTanT c npenaTCTBMeM. 

HaM6onee onacHbiM m nacTbiM bmaom /ioGoboto CTo/iKHOBeHMa aBnaerca cra/iKHOBeHMe AByx 
aBT0M06M/ieM c mx nonepeHHbiM CMemeHMeM. PaHbiue npoeoAM/iMCb ncnbiTaHHa Ha 6e3onac- 
HOCTb npn no6osoM yAape aBT0M06M/ia b 6apbep, npn kotopom mmmtmpob3/im CMemeHMe. HanpaB- 
riaa aBT0M06M/ib noA yr/iOM 30° k 6apbepy. 

Cennac nposoAaT wcnbiTaHMa Ha cranKHOBe- 
HMe npn nonepenHOM CMeiueHMM aBTOMo6M/ia, 
yAapaiomeroca b Kpan Gapbepa. TawoM noAxop 
MMeeT oaho HeyAoGcTBO — Aawe CMemeHMe 
TO/lbKO Ha 1 CM MOWeT npMBeCTM K CymeCTBeH- 
hum pa3HMHMaM b nonyneHHbix pe3ynbTaTax, 

TaH HTO Heo6xOAMMa Go/lbiuaa TOHHOCTb b pac- 
no/ioweHMM McnbiTbiBaeMoro aBTOMoGnaa 
m aHa/iM3a nonyneHHbix pe3ynbTaroB. Cana 
CTonKHOBeHMH npMBOAMT k Ae^opMau^ 11 
npocTpaHCTBeHHOfi KOHCTpyKUMM Gapbepa 
co CTopoHbi aBTOMoGnna no seen ero ujMpMHe. 



Pmc. 7.21. CMATMe nepeftHen nacTH Ky3oea 
npnyAape 
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B MacTomuee speMn yisepwfleH cianflapr, b kotopom yxaabiBaeTCB, hto CTO/iKHOBeuxe 
c SapbepoM flo/iwHO npoxcxoAXTb c 40 %-HbiM CMemeuxeM aBTOMo6x/iR. Bapbep npeACTaB/iaeT 
coOox pa36opHyio MeTannxHecKyio corasyio KoHCTpyxuxio, KOTopan MoweT xMxTxpoBaTb cnoco6- 
nocTb k paapyuieHnio BCTpeMHoro TpaMcnopTHoro cpeacTBa. 

CraHflapr Euro-NCAP ycTaHaB/ixaaeT. hto xcnbiTanxB Ha CTO/iKHOBenxe npoBOfltiTCB co cxo- 
pocrbio 64 km/h. Euro-NCAP He BBnneTCH y3aKOH6HHbiM CTaHflapTOM, ho oh noaflepwaH MHowe- 
ctbom npaBMTenbCTBeHHbix m APyrnx opraHX3aiixM. Bo/ibWXHCTBO BeAymxx npox3BOAXTe/iex aB- 
T0M06H/ieX npOBOAMT CBOH XCnblT3HXfl X Ha 60flee BblCOKXX CKOPOCTBX. Heo6xOAHMO OTMeTHTb, 
hto 3Heprn« yAapa ripx cto/i KHOBeHXx B03pacTaeT b kb3ap3txhhox 3aBxcxMocrx ot ckopoctx 
ABMweHMH. t. e. npx CTonKHOBeHxx na ckopoctx 80 km/h xy30B AO/iweH nor/iOTXTb Ha 56 % 6o/ib- 
we 3neprxx, neM npx ckopoctx 64 km/h. ABTOMo6x/ibHbie Ky30Bbi, BbinycxaeMbie c nana/ia 
1990-x rr., Kax npaBxno, BbiAepwxBaioT stx xcnbiTaHxa, 

y Ky30Ba nerKOBoro aBTOMo6x/ia npx /io6obom CTO/iKHOBeHxx, Hacro cx/ibno Ae<t>opMxpyeTCH 
o6nacTb co ctopohw hot BOAXTenx, KOTopax npxsoAXT k onacHOMy nepeMemenmo neAanex. B xy- 
30Bax nocneAHMX MOAeneii ycxnxBaiOT 3Ty 06/iacTb, a Tax we pa3pa6aTbiBai0Tcn KOHCTpyxuxx 
6e3onacHbix neAaneii. Koropue omaMbiaaioTCfl x He TpaBMxpyioT Horn BOAXTenn. KoHCTpyxuxn 
ABepex aBTOMo6xnx AonwHa o6ecnenxBaTb B03MowHoctb xx orxpbiBaHxa noc/ie noSoBoro 
CTO/IKHOBeHXB. 


3AU4MTA OT BOKOBOTO YAAPA 


Ecnx paHbiue cnxianocb noHTx HeB03MownbiM oSecnexxTb 34xt>eKTXBHyK) 3amxTy ot 6oxoBoro 
CTo/iKHOBeHxx. t. k. aBTOMoOxnx He/ib3fi CAenaTb tbkxmh ujxpoxxMX, HTo6bi oOecnenxTb cywecT- 
BeHxoe nor/iomeHxe aHeprxx cronxHOBeHxn 6e3 6o/ibworo CMemeHxn 6oKOBbix 3/teMeHTOB xy3o- 
Ba BHyrpb canoHa, to HeAaBHO npoxseoAxTenx npxuinx k BbiBOAy. hto acJxtieKTHBHyio aamxry 
ot 6oxoBoro yAapa Bee we mowho o6ecnenxTb, pa3/iowxB ee na Tpx 3Tana. 
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Ha nepBOM 3Tane yaap aonweH BocnpMHMMaTbca GoKOBbiMM 3/ieMemaMM Ky30Ba (ueHT- 
panbHofl ctohkom. noporaMM u 3/ieMeHT3MH npoeMa aeepeM). Ha cneayiomeM 3Tane conpo- 
TUBneHMe yaapHOM Harpy3«e HaHHHaioT 0Ka3biBaTb ycunHTeaM BHyrpeHHero Kapwaca aaepn 
m aanopHbie 3/ieMeHTbi aBepn. HawoHeu, puck TpaBMupoeaHna naccawnpa MoweT 6biTb chm 
weH npMMeHeHMeM SonoBbix noaywen 6e3onacHoc™ m 3ano/iHeHneM BHyrpeHHux no/iocTert 
asepn nopMCTbiM MaTepnanoM. Bee coBpeweHHbie CHCTeMbi naccuBHOii 6e3onacHOCTn 
naccawMpoe aBTOMo6nnfl Renault Laguna II npeaciaB/ieHbi Ha phc. 7.22. MHepunoHHO-po/in- 
KOBbie npnBB3Hbie peMHH ana phth naccawMpoB BKaioHaiOT MexaHM3Mbi npeaHamweHHn 
(c asyMfl pewHMaMM ana Boamena) h orpaHHHme/in, b to BpeMa Ka« nivieioTca tpm pa3/iMHHbie 
CMCTeMbi noayujeK 6e3onacHOCTn: ao6oBaa. ycTaHOB/ieHHaa b npuSopHOM nane/in, 6oKOBaa. 
ycTanoB/ieHHafl b 3aaHnx aaciax nepeanux CHaeHMM, h -3aHaBec-, yciaHOB/ieHHbm s ycn;iMTe- 
nax KpbiiiJM. MoMeHTbi cpa6aTbiBaHna ana noaytaeK m MexaHH3MOB HaTaweHna aonwHbi 6biTb 
TiaaienbHO CKOopanHHpoBaHbi. 

Mcnoab30BaHne sthx npnHpnnoB b coBpeMeHHbix aBTOMo6M/iax nano no/ioKMTe/ibHbiii 3$- 
(J)eHT. H TpaBMHpOBaHMH naCCaWMpOB H BOaMTe/lfl npH 60 K 0 BWX CTO/IKHOBeHMBX yMeHbUJH/lHCb. 
OaHaKO HywHO yanTbiBaTb, mto npH cTO/iKHOBeHMM c zierKO CMHHaeMbiM TpaHcnopTHbiM cpeacTBOM 
60 K 0 Ban 3amma aocTaTOHHo 3iJ)<t>eKTHBHa, ho ot CTo/iKHoeeHMa c aepeBOM mam ctoa6om Tanaa 
3amnra ne Bceraa CMOweT cnadH. 


OrPAHMHEHME flEPEMELUEHHfl IIACCAWMPOB 


OrpaHHweHHe nepeMemeHaa naccawnpoB npw CTo/wHOBeHnax aBTOMoennen aocTaraeTca mc- 
no/ib30BaHneM b ochobhom peMHHMH h noayuJHaMH Se3onacHoc™. 

B 6o/ibWMHCTBe pa3Bmbix cTpaH, 3aKOHoaaTe/ibCTBO Tpe6yeT o6a3aienbHoro Mcnonb30BaHMA 
peMnePi 6e30nacH0CTH (no KpaPiHePi Mepe, Ha nepeaHMx cMaeHMax). McwiioHeHHe cocrraB/iaioT He- 
KOTopbie iDTaTbi AMepMKM, rae ujhpoko ncno/ib3yioTCB HaayBHbie noaywKM 6e3onacHOCTH. Ohm, Kan 



Phc, 7.23 CxeMa Kpen/ieMna peMwa 6e3onacHOCTH c npeflHaTBMMTe/ieM 
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npaBMno, MMeioT 6onbuiae pasMepu a npaBOAarca b paGosee cocroaaae (HaflyaaioTcn) c oseHb 
GOnblliOfl CKOpOClblO. MTO M0W6T dpUBBCTM H onaCHOCTM TpaBMbl OT caMofi POflyUlKM, Ha cerofl- 
hhuihmm aewb Haa6onee 3<JxJ>eKTHBH0fl cacTeMoa naccasnoa 6e3onacHOCTn aB/iaeraa coaeraHne 
HaayBMbix noayiueK c pcmhbmw 6e3onacaocTa, aMewmaMa yerpoacTBa anti npeflBapme/ibHoro 
NaTflWeHMB. 

B aBT0M06nnax same scero ncno/ib3yiOT peMHa AnaroHanbHo-noacHoro Tuna. PeMHa 3aapen- 
neHbi s Tpex tohk3x: Ha craaae ny30Ba, Ha nopore a Ha cneitaanbHoa Tare c 33mkom. B nocneanee 
speMa cosepuieHCTBOBaHHe KOHCTpyKttaa peMHea 6e3onacHOCTH seaerca no TpeM HanpaBneaa- 
aw: y/iystueHae ax sproaoMaKa. o6ecneHeHne AononHaTe/ibHbix cpeacTB npeAHaTaweHaa peMHea 
b cnysae CTO/iKHOBeHHa a orpaHaseHae Harpy3Kn. npanoweHHoa k rpyaw AnaroHa/ibHbiM peMHew. 
VnysmeHne 3proHOMana 3aK/noHaeTca b co3AaHaa Gonee yaofiHbix peMHea a npaBa/ibHOM ax pac- 
nonoweHMH. Ana o6ecneseHaa MancaManbHoa 3amaTbi. PeMeHb A°n>«eH aMera B03M0WH0CTb 
perynapoBKH Bbicoibi KpenneHaa BepxHea tohkm peMHa OTHocare/ibHO naena, b to BpeMa Kaw 
BHyTpeHHaa cwoGa Tenepb o6biHHO Kpenaraa k CMaenbio. anew raHHenio Ky30sa, rapaHTapya 
npaBHfibHoe nonoweHae noaCHoro peMHa 6e3onacHocTa. He3aBncnMo ot pa3MepoB naccawapa. 

PeMHH 6e3onacHOCTH c HaiawmenaMH cnoco6ciByiOT nysiueMy yaepwaHmo Boameaa a nac- 
cawapoB npa aBapaaHoa caTyauaa. ycTpoacTBa npeAHaTaweHaa Moryr 6biTb MexaHasecnae nan 
nnpoTexHHHecKne (pac. 7.24); b aio6oM caynae hx ueab 33KaiOHaeTca b tom, HraGbi ycTpaHara aio- 
6oe npoBacaaae peMHa na Teae HeaoeeKa, rapaHTapya stum Ha/iewHoe yaepwaHae ero Ha cafle- 
Hbe. MexaHa3M npeflHaTaweHaa sacra flonoaHaeraa aHepuaoHHbiMa KaTywKaMa, KOTopbie npe- 
flOTBpamaraT nposacaHae peMHa Boapyr 6apa6aHa, hto no3BoaaeT acK/nosaTb 3aTpaTbi epeMeaa 
na Bbi6op 3aaopoB npa CTonKHOBenaa. 

napoTexHasecHae HaTawaTeaa cpa6aTbiBaioT, worfla BCTpoeHHbia b cacTeMy aaraaK, 
peracTpapyeT npeBbiiaeHae paHee 3aaaHHoro nopora 3aMeaaeHaa, CBaaeTeabcTByioaie- 
ro o Hasaae craaKHOBeaaa. npa stom BwnosaeTca aeraHarap napoTexHasecKoro naTpoHa. 
npa B3pbiBe naTpoHa Bbiaenaeraa ra3. aasnenae Koraporo aeacTeyeT na nopujeHb. coeaa- 
HeHHbia c peMHeM 6e3onacHOCTa. nopiueHb 6bicTpo nepeMeiaaeraa a HaTaraBaeT peM6Hb. 
OSbiHHo BpeMB cpaSaTbiBanafl ycTpoacraa coeras/iaeT He 6onee 25 mc noc/ie Hasana yaapa. 

Hra6bi a36ewaTb npeBbiwenaa Harpy3Ka 
Ha rpyab, TaKae peMHa aMeiOT orpanaHaTena 
ycanaa HarameHan. OrpanasaTena pa6oTaioT 
cneayraiaaM o6pa30M: Bnasane AOCTaraeraa 
MaKcaMyM pa3peuieHHoii narpy3Ka. nocne 
sero MexaHasecKoe ycTpoacTBO no3BonaeT 
naccawapy npoABaHyraca Bnepea Ha Heao- 
rapoe paccTOBHae npa noaaepnoHaa Ha- 
rpy3aa Ha nocTORHHOM ypoBne. cpapMa 
Renault nepBoa ycTaHosana TaKyio cacreMy 
Ha cepaanoM aBTOMo6ane, c Tex nop 3Ta ca- 
CTeMbi cTa/ia ujapoKO pacnpocTpaneHHbiMa. 
HHepuaoHHaa KaTyiuaa c 6noKapoBKoa ycTa- 
HaBnaBaeTCH na CKo6e, orpaHaHasaiomea 
ycanae B03fleacTBaH peMHa Ha Te/io senoseKa 
(pac. 7.25). OrpaHasenae ycanaa flocTaraeT- 
ca KOHTponapyeMbiM oc/ia6neHaeM HaTawe- 
naa peMHa nyreM nnacTasecKoro yrnoBoro 
flecJjopMapoBaHaa CTepmna (oca anepuaoH- 
Hoa KaTyuiKa), Tanoe ycTpoacTBO yMeHbiuaeT 
ycanaa, aeacTsyiomae aa rpyAMyio KneTKy. 
rneio a ronoey Ha 30-50 %. 



Pac. 7.24. napoTexHasecKHM npeAHaTnwa- 
rerib, AeacTBytomaa Ha 33 mok peMHa 6e3o- 
nacHocTa h noATaraBatouiHa o6e /ibmkh 
OAHOB peMeHHO 
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Phc. 7.25. IlHepuMOHHan nary Lima orpaHMHMBatoman ycn/ine 


B o6nacTn co3flaHnn cpeflCTB naccHBHOH 6e3onacHOc™ a/ih aeTeH. HaxoflBinMxcfl b 3btomo- 
6nne, b nocneflHee BpeMB 6bi n flocTMTHyT 3Ha4HTenbHbiH nporpecc. Bbin npuHBT CTaHflapT ISOFIX, 
pemaMeHTnpyK>iuMPi nopflflOK yciaHOBKn abtckhx 3amHTHbix yciponcTB. co CTaHflapTHbiMH 
3/ieMeHTaMM Kpen/ieHMB, Korapbie flonwHbi npuMeHBTbCB Ha scex 3 btomo6m/ibx a/ih cipan Ebpo- 
co«3a (pnc. 7.26). OcHOBHaa 3aAasa coctoht b tom, HTo6bi MecTa KpenneHHH chabhhh, cooTBeT- 
CTByiomHe CTaHflapTy, zierHO yciaHaB/iHBa/iHCb b ;iio6om aBTOMo6H/ie, o6opyflOBaHHOM ISOFIX. 
6e3 pncKa oujh6kh. 



Phc. 7.26. BapMaHTbi Kpen/ieMMfl actckmx chaghmm no ctaHAapty ISOFIX 
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HAAVBHblE nOflyUJKM BE30riACH0CTM 


HaavBHas noAVWi«a 6e3onacHOCTn npeflcraB/ineT co6oii MewoK M3 cMHTeTMHecKoii tiohm. rioayuj- 
Ka 6e3onacHOCTM arm BOflMTe/in pa3MenaeTcn b CTynnye py/ieBoro Koneca. a noflyiiwa 6e3onac- 
hoctm ant) nepeanero naccawnpa — b nepeflHeii naHeaM KyaoBa. B caynae aoSoBoro CTO/iKHose- 
hhb npoMcxoflin MrHoeeHHoe Hano/iHeHMe noflytuen ra30M, ohm HaAyBaioTca nepe/j BOAMTeaeM 
m naccawnpoM. hto 3amnmaeT ot TpaBM ro/iOBbi m rpyAHOM KaeTKM. HaflysHbie noAyuiKM 6e3o- 
nacHOCTM 3anonHfiiOTCfl ra30M c noMombio PMpoTexHMHecKoro naipoHa (m/im ot 6aaaoHa, b koto- 
poM ra3 HaxoflMTcsi hoa bucokmm AaBaeHMeM). CpaSaTbiBaHne ycTpoMCTBa opomcxoamt b tom cay- 
nae. ecnn 3aMeaaeHMe flocTMraeT 3aflaHHoro ypoBHa, CBUfleTe/ibCTByramero o CToaKHOBeHMM. 
Ha 3 to 33MeflBeHMe pearnpyeT cneuna/ibHbiM asthma Oh nocbiaaeT CMTHa/i AeTOHaropy, Koropbiii 
B3pbiaaeT TlMpOTeXHMHGCKMM naTpOH. npM B3pblBG Bblfle/lHeTCB 60BbUJ0e HO/lMHeCTBO ra3a, no- 
ayuiHa 6 mctpo pacwMpaeTca, pa3pbiBaeT neHononnypeTaHOBbiM Kopnyc, 3aKpenaeHHbiM Ha CTy- 
nMue pyneBoro noaeca, m ynMpaeTca b rpyflHyio K/teTKy BOAMTeaa. Ilpn flocTMweHMM 3aflaHHoro fla- 
B/ieHMB ra3a b noflyume, npoMcxoflMT pa3pbiB cneuMa/ibHoro wBa m ra3 HanMnaeT nocTeneHHO 
BbixoflMTb nepe3 o6pa30BaBWMeca OTBepcTMfi. noflyujKa 6e3onacHOCTM HanoaHaeTca ra30M npn- 
MepHo 3a 30 mc. 06beM noAyuwM 6e3onacHOCTM ana BOAMTeaa Ha eBponeiiCKMX aBTOMOfiMaax 
npMMepHO paseH 60 a. a o6beM noflyujKM ana nepeaHero naccawMpa —150 a. B KOMnaeKT ycTpoMCTBa, 
npoMe caMOM noayujKM m aeTOHaropa c nMpoTexHMHecuMM naTpoHOM, BxoafrraaTHMKyaapa, ynpaB- 
nnioiaMM 6ao« (c MMKponpopeccopoM), 6aoK nMTaHMa (MHoraa aBTOHOMHbiM. c cyxofi 6aTapeePi, 
3apnaa kotopom XBaTaeT Ha 4 roaa). KoMnbKvrep nposoanT nocroaHHoe TecTMpoBaHMe ycTpoiicT- 
Ba m b caynae o6Hapy>KeHMa HeMcnpaBHOCTM BKatonaeT CBeroBoPi cMrHaaM33Top. 

noaymKa 6e30nacH0CTM MOweT HaHecTM 6oabiaoM Bpea aeaoBeKy MaaeHbKoro pocTa m/im pe- 
6eH«y, ecan b caysae aBapMM npoM30MaeT ee HanoaHeHMe m OHa npnaeT b conpMKOCHOBeHMe 
c roaoBOii, a He rpyabio MeaoBena. MHorne m 3 coBpeMeHHbix aBT 0 M 06 MaeM oSopyayiOTcn cneqM- 
aabHbiMM aaTHMKaMM, oTcaewMBaioiaMMM Bee naccawMpa. B npocTefiweM BapnaHTe noAywKM 
SesonacHocTM OTKaiosatoTca, ecan Mecro 33HBT0 HeBbicoKMM naccawnpoM. Han6oaee coBep- 
meHHbie cncTeMbi ncnoab3yiOT AByxcTyneHnaroe HanoaneHMe noflyujKM 6e3onacH0CTM, a b Hexo- 
ropbix aBTOMoOManx Ana ynpasneHMa pa6oTOM noAyweK Mcnonb3yiOTca yabTpa3ByKOBbie a 3 thmkm, 
Korapbie onpeaeaflioT He roabKO pa3Mepbi neaoBeKa, ho m nonoweHMe. Koropoe oh 33HMMaeT 
Ha cMfleHbe (pnc. 7.27). 

HH(J)opMauMfl o naccawMpe MoweT 6biTb o6beAMHena c pacaeTHbiM onpeAeneHMeM TawecTM 
CToaKHOBeHMB c ueabio peryanpoBaHMa npouecca HanoaHeHMa noAyuiKM 6e3onacHOCTM: noaHoe 
HanoaneHMe. nacTMHHoe MaM Boo6me OTcyTCTBMe HanoaneHMa. 

BoKOBbie HaayBHbie noayujKM 6e3onacHO- 
ctm, ocHaoieHHbie coScTBeH h bi mm ra3oreHepa- 
rapaMM. pacnoaaraioTca c60Ky b cnMHKax 
nepeflHMX cmachmm (pmc. 7.28). HaAyBaacb, 
SoKOBaa noflyuma 6e3onacHocTM pa3pbiBaeT 
KpbiiUHy Kopnyca. nopoaoH m o6MBKy CMaeHMM. 
Xopoujyra 3amMTy ot 6 okoboto yaapa o6ecne- 
HMBaeT coneTaHMe 6oKOBbix noAyujeK 6e3o- 
nacHOCTM m HaayBHbix 3aHaBecoB, Koropbie 
npM cpaOaTbiBaHMM pa3AysaiOTca ceepxy bhm 3 
OT 60K0B0M H3CTM KpblUJM aBT0M06Maa. 

B nocaeflHee BpeMa noaBMaMCb noflyujKM 
6e3onacHOCTM. pacnoaaraeMbie b 33 Ahmx sac- 
tbx nepeAHMX cmabhmm mbm b 38 ahmx peMHax 
6e3onacHocTM. Aaa 3amnTbi naccawMpos aaA- 
hmx cmashmm, a Tawwe noAyuiKM pa3AyeaiomM- 
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Pmc. 7.28. EoKOBbie noflyuiKM 6e3onacHOCTM 



ecn b o6nacTn Hor, HToObi yMeHbiuMTb puck TpaBMupoBaHMB Hor. noBB/iaioTCfl Taw«e onbiTHbie 
KOHCTpyKUMH BHetUHMX HaflyBHbIX yCTpOMCTB ana CHVDKeHMB TpaBMMpOBaHMfl neujexoflos npM H3- 
63Ae Ha HnxaBTOMo6nna (pmc. 7.29). 

yflap b 3aflHioK) nacTb aBT 0 M 06 nnn. wan npaanfio, He HMeeT tbkmx Tsonenbix noc/ieflCTBMM, Kan jio- 
6oBoe CTo/iKHOBeHne. B CBoe BpeMS cyiyecTBOBa/iM npoeHTbi 6e3onacHbix aBTOMo6n/ieH, b Koropbix 
BOfluTe/ib h nacca>«npbi cnfle/in chmhom k HanpaB/ieHmo ABMweH ha, a Kom-po/ib 3a aoporoM ocymecTB- 
ra/ica c noMombio TenenaMep m mohmtopob. flpM 


yflape b aaflHioio sacTb aBT 0 M 06 nna, naccawHpbi 
h BOflHTe/ib o6biHHoro aBTOMo6M/>n 3a cseT MHep- 
UMOHHblX Harpy30K BWMMaiOTCfl B CHAeHbfl. EAHH- 
CTBeHHOH onacHocTbK) HBiineTCfl oiwiOHeHMe ro- 
nOBbl Ha3afl C B03MO>KHOCTbK} nOBpeWfleHMB 
UjeHHblX n03B0HK0B. fl/lH CHMWeHMfl TflWeCTH no- 
c/ieflcTBHH raKHx aBapHM 6binM co3flaHbi noaro- 
noBHMKw, ycTanaBnHBaeMbie Ha criMHKe cuAeHbn. 

06biHHbie noflro/ioBHMKM ne Moryr rapaHTHpo- 
BaTb no/iHoPi 6e3onacHocTn. Ha coBpeMeHHbix 
aBT 0 M 06 nnHX flOflB/lSIOTCH CMfleHbfl C aKTMBHbIMM 
noaro/iOBHHKaMH. KOTOpbie noc;ie cpaSaTbiBa- 
hha flamHKa CTOJiKHOBeHMS nepeMemaioTCR 
b cropoHy ronoBbi nenoBeKa m yMenbwaioT Ha- 
rpy3Ky Ha uieMHbie no3BOHKM (pmc. 7.30). Pmc. 7.29. BHeuiHMe HaayBHbie noayujKH 


II 3a«u Nt 1031 
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Phc. 7.30. CMaeHbe c aKTMBHbiMH noflro/ioBHMKaMM. Ha pMcyHKax not<a3aHbi npMHpMnbi 
AeMCTBHfl CMAeHbB C aKTMBHbIM nOArOJIOBHMKOM B MOMeHT yAapa C33flH 



Pmc. 7.31. AKKyMy/)HTop c OTKinosaeMbiMM uieMMaMM (BMW) 


KoMnanun Volvo npMMeHaer Ha cbomx aBTOMo 6 M/mx CMCTeMy WHIPS, Koropan cymecTBenHO 
CHHwaeT nocneflCTBHB yaapa C3aan 3a cseT cneuMa/ibHOM KOHCTpyKLiMM nepeaHMX CMaeHMM. 

OcoSoe BHMM3HH6 npM co3flaHHH aBTOMo6n/ist yfle/iBeTCH CMCTeMaM naccHBHOM 6e3onacHO- 
ctm, we AonycHaiomHM bo3mowhoctm BoaropaHMS aBT0M06w/iB nocne aBapMM. Ton/iMBHbie 6aKH 
coBpeMeHHbix aBTOMoenneH pa3MemaiOT b MecTax, rae ohh HaMMeHee noaBepweHbi noBpewae- 
hhio, a cucTeMbi nmaHHfl aBHraTe/ien CHa6waioTCfl asTOMaTHsecKHMH xnanaHaMM, oTKmosaiomM- 
mh noaasy TonnHBa b c/iysae asapMM. ycipoMCTBa aHa/iornsHoro Ha3HaweHMH pa3pa6aTbiBaioTCH 
h a/iB cucTeMbi 3/ieKTpoo6opyaoBaHMM (PMC. 7.31). 


TEHflEHUMM PA3BMTMB 

CMCTEM EE30nACH0CTH ABTOMOBH/1B 


Pa3pa6oTKa cmctcm 6e30nacH0CTM aBTOMoSwiR naeT nocTOHHHo. KawawM roa noRB/imoTcs cmc- 
TeMbi (b ochobhom 3/ieKTpoHHbie), KOTopbie aenaioT aBTOMo6n/ib Bee 6oAee 6e3onacnbiM Xanana 
soarne/is m nacca>KMpoB, Tax m ana apyrxx ynacTHMKOB aopownoro aBMweHna m nemexoaoB. 
Ha ceroaHfliaHMM aeHb ochobhwm Hanpae;ieHMeM nosbiweHMa 6e3onacHOCTM aanaeTca yBenMse- 
HMe “30Hbi 6e3onacHocTM" BOKpyr aBT 0 M 06 nnsi 3/ieKTpoHHbiMM cpeacTBaMn. Ywe MMeioTcn cmcre- 
Mbi, o6napy>KMBaioiaMe 6nM3/iewaiaMe, ho He BMaMMbie BoanTenio o6t»exTbi. 3tm cmctcm bt, a nacT- 
hoctm. noMoraoi BoaMte/iio npM napnoBKe aBTOMoGn/iM. 
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Pmc.7.32. Chct 6M3 panHero npepynpemAeHMn o bo3Mowhoctm cto/ikhobchhb Distronic: 

1 — paflapHbiii aaTHMK paccTOBHMB: 2 — 6/iokm ynpaB/ieHMB ABMraieneM, TpaHCMMCCMeM m ESP; 
3 _ npn6opHbiii iubtok c ancn^eeM Distronic; 4 — pbisar Kpyua-HOHTpona; 5 — KOHTponbHbiM 
6hok; 6 — BanyyMHbiM ycn/ime/ib; 7 — 6/iok ynpaB/ieHMS Distronic 

AHanornsHbie CMCTeMbi MoryT ncnonb30BaTbcn flnrr o6HapyweHMfl flBHwymuxcs odteKTOB. Ha- 
npuMep, b cnynae SoKOBoro cro/iKHOBeHun ao/iweH ,6biTb Hpe3BbinaMHO Manbiii npoMewyTOK spe- 
Menn Meway mom6ht3mm yaapa m HanoriHeHns 6 okobom noaywKM. Ec/im 6bi AaTHMK Mor npeaynpe- 
waaTb aawe 3a aonio ceKyHabi ao CTO/iKHOBeHMfl, mowho 6bino 6bi odecneHMTb nystuyio 3aiuMTy. 
Aawe npn jiooobom cto/ikhobghmh paHHee npeaynpewaeHne MOweT cwrpaTb nonownTe/ibHyio 
ponb ans BbiHucneHMH xapaKTepa m cepbe3HOCTM cTO/iKHOBeHna m cosaaTb Hando/iee onTMMa/ib- 
Hoe cpa6aTbiBaHne CMCTeM 6e3onacHOCTM (noayweK, HaTflwme/iePi peMHefi m t. a-)- PaHHee npe- 
aynpewaeHMe yaapa C3aan MoweT o6ecneHMTb HaM/iynwee cpa6aTbiBaHne CMCTeMbi aKTMBHbix 
noaronoBHHKOB. nosTOMy censac MHorne MccneaoeaTenM 3aHMMaiOTCs co3aaHneM 3aiamHoro 
npocTpaHciBa Bonpyr aBT 0 M 06 M/is c noMombio aaeKTpoHMKM, Mcnonb3yiomeM aaTHMKM, cuaHMpy- 
ioiane npocTpaHCTBO Bowpyr aBTOMo6nns b paa/iMHHbtx HanpaB/ieHMftx. Hanpmviep, CMCTeMa dis¬ 
tronic (pnc. 7.32) aBT 0 M 06 M/ifl Mercedes-Benz S-Kziacca MoweT aBTOMaTMnecKM noaaepwMBaTb 
paccTostHMe ao BnepeaM Maymero aBTOMo6M/in m npn Heo6xoaMMOCTM c6pacbiBaTb o6opoibi abm- 
raTens. BKnwsaTb TopivioweHMe m CMCTeMy ESP 

noaodHbie CHCTeMbi. aawe no coapeivieHHbiM CTanaapTaM, aonwHbi 6biTb spe3BbiHaMH0 -yM 
HbiMM.. Ohm ao/iwHbi ynMTbiBaTb caynaM, Koraa noaywnn 6e3onacHOCTM He aonwHbi cpa6aTbiBarb, 
nanpMMep: aBTOModM/ib npMnapKOBanca oneHb 6jim3ko k apyroMy aBTOMo6M/iio, m/im k ciene ra- 
pama, m/im aa>«e cnynaMHO aaaen apyrofi aBTOModM/ib. Ann co3aaHMB padoTocnocodHbix CMCTeM 
6e3onacHOCTM Ta«oro TMna HyMHO peuiMTb eme oseHb Mnoro npo6/ieM. ho 3to HanpaBneHMe bb- 
nseTCB HaMdonee BawHbiM m 3 sMona Tex, KOTopbie npM3B3Hbi MoaepHM3MpoBaTb cMdeMbi 3amMTbi. 

ir 

I 
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flOnO/lHMTE/lbHOE OCHAllJEHME KY30BA 


3a apeMfl cymecTBoeaHHfl aBTOMo6Mna oh o6pacTa/i pa3nnHHbiMM aononHMTenbHbiMM ycrpoMCT- 
B3MM. HeKoropbie ycrpoHCTBa o6ecneMneatoT yao6cTBO BowaeHMB. apyrMe OTBenaioT 3a 6eao- 
nacHoetb. a TpeTbw co3aaioT onpeae/ieHHbiM kom0opt abb eoflHTenst w naccawnpoB. CeroaHB 
coapeMeHHbiH aBTOMo6nnb TpyflHO ce6e npeacraBMTb 6e3 HenoTopbix aononHMTenbHbix ycr- 
pOliCTB M CMCTeM. 


CMCTEMbl OCBElMEHHfl 


Xopowee ocBeiueHMe floporn nepea aBT 0 M 06 n/ieM Bceraa 6bino oahmm H3 ocHOBHbix Tpe6osaHMM 
6e3onacHOCTH aBMweHMa. ABT 0 M 06 M/ibHbie <J)apbi npoaiBM nyrb ot KepocMHOBbix h aueTM/ieHO- 
Bbix (J>oHapeM ao cospeMeHHbix BbicoKoa^eKTMBHbix CMCTeM ocBemeHMB. B HacTonatee BpeMa 
6onbujMHCTBO aBT 0 M 06 Mneii o6opyayeTca <J>apaMM c ranoreHHbiMM naMnaMM. Koropbie 6oaee 
3<t)(J)eKTMBHbi, neM ofibiHHbie naMnbi HaKanMBaHMa. B to we BpeMa noaBnaeTca Bee 6onbwe 
aBTOMoSMaeM. b 4>apax kotopwx MOHTMpyioTCfl ra3opa3p«aHbie naMnbi, Koropbie eige HeaaBHo 
ycTaHaBnHBanMCb ro/ibKO Ha aBTOMoSanax npeacrrasMTenbCKoro Knacca. 3a nocneaHMe necKO/ibKO 
neT paaMKanbHo M3MeHMnMCb cfcopMa oTpawaTena m TexHonoraa M3roraBneHna (})ap. 

B $ape c ra3opa3paaHOM naMnoM mctohhmkom CBeTa ABnaeTca aneKTpMnecKMM pa3paa, 
npoxoamaMfi MewayaeyMB 3/ieKTpoaaMM. Koropbie pacnonoweHbi BHyTpM Kon6bi M3 KBappeBo- 
ro cTewia- Kon6a 3ano/iHeHa noa aaBneHMeM CMecbio MHepTHoro ra3a KceHOHa m MeTanna ra- 
noreHa. TaHMe $apbi nacre Ha3biBaioT KceHOHOBbiMM. OcaemeHMe pa3paaoM BbiconoM MHTeH- 
cmbhoctm (HID — High Intensity Discharge) o6ecneHMBaeT 6onee HM3Koe noTpeOneHMe 3Hep- 
tmm, 6o/ibiiiyKD aonroBeHHOCTb m nynwMM CBeTOBOM noroK. KceHOHOBaa naMna MomHOCTbio 35 
Bt np0M3B0aMT BaBoe eonbuiMM CBeTOBOM noTOK, neM ranoreHHan naMna MomHOCTbio 60 Bt. 
UBeTOBas TeMnepaTypa tbkmx naMn noHTM cooTseTCTByeT aHesHOMy CBeTy. flonroBeHHOCTb ra- 
3opa3pflaHbix naMn aocTMraeT 3 000 h, m sto He bb/ibctcb npeaenoM. noTOMy hto KOHCTpyxuMB 
4>ap, Mcno/ib3yiomMX npMHuan HID, nocraBHHo coBepuieHCTByerea. K cowa/ieHMio. Tanne 4>apbi 
nona eiae aocTarenHO aoporn, 

HeKoropbie pa3pa6oTHMKM npeanaraioT CMCTeMbi ocBemeHMB, b Koropbix cBeT co3aaercB 
eaMHCTBeHHbiM HID-mctohhmkom. HaxoaflaiMMCB b cneuna/ibHOM KaMepe BHyTpM aBTOMo6Mnfl, 
a nepeaaeTCB k <J>apaM no onroBonoKOHHbiM npoBoaHMKaM. Taxas cncTeMa no3BO/iMT yMeHbUJMTb 
HMcno HeoOxoaMMbix naMn, aenaeT 6onee nerKMM pa3MemeHMe CMCTeMbi BbicoKoro nanpawe- 
HMB M 3aiUMiaaeT HaM6onee aoporae aneMeHTbi CMCTeMbi ocBemeHMB ot bosmowhoto nospew 
aeHMB npn asapMM flononHMTenbHbie npeMMyiaecTBa stom CMCTeMbi 3axniOHaioTCB b tom, hto 
b ocBeTMTe/ibHbix npM6opax CBer ABnaerea xonoaHWM, hto no3BO/ifleT Mcno/ib30BaTb npo3pan- 
Hbie nnacTMaccoBbie MarepManbi, KOTopwe He MoryT npMMeHBTbCB b 8bicoKOTeMnepaTypHbix 
ofibiHHbix naMnax. OneBMaHO, hto ueHTpanbHbiM mctohhmk CBeTa aonweH 6biTb npoay6/iMpoBaH, 
ana M36ewanMB Bbixoaa M3 CTpos Bcero ocBeiyeHMa aBTOMo6Mna M3-3a eaMHCTBennoM HeMc- 
npaBHocTM, CBeT bwcokom mhtbhcmbhoctm MoweT npMBecTM k BpeMeHHOMy ocnenneHMio 
acrpeHHbix BoaMTe/ieM, oco6eHHo b cnynae HenpaBM/ibHoro HanpaBneHMA CBeroeoro nyna <{iap, 

B Eepone aeacTByeT 3aKOHoaaTenbCTBO, xorepoe rpeCyeT, Hro6bi aBT0M06M/iM c ra3opa3paa- 
HbiMM (JiapaMM 6binM ofiopyaoBaHbi cMCTeMaMM aBTOMaTMHecxoM pery/iMpoBKM, xoppexTMpyio- 
iummm nonoweHMe 4>ap npn M3MeHeHMM Harpy3KM asT0M06MnB. B CMCTeMax aBTOMaTMnecKOM 
pery/iMpoBKM nonoweHMB <}>ap Mcno/ib3yiOTCfl aaTHMKM. M3MepBioiaMe nonoweHMe aneMeHTOB 
noasecKM OTHOCMTenbHo Ky30Ba. 
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Puc. 7.33. Pacno/io>KeHiie m Twribi BHeiu- 
mmx CBeTOBbix npuDopoB aBT0Mo6H/i<i (a): 

1 — nepeflHue ct>apbi: 2 — 3aflHne <t>OHapn; 
3 — ocBemeHne HOMepHoro 3HaKa; 4 — nofl- 
cseTKa flaepHbix pyseK; 5 — BHeujHee ocBe- 
meHne flBepw: 6 — npoTMBoryMaHMbie $apbi; 

pery/iMpyeMbie (noBopasMBatomMecn) <t»a- 
pbi (6) m coBpeivieHHbie cwcieMbi roaoBHoro 
ocBemeHHd aBTOMo6nan c peryanpyeMbiivm 
CBeTOBbIMM nOTOKaMM (B) 
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Pmc. 7.34. npn6opw ocBemeHHn: a — <J>OHapn; 6 — noflCBeTKa <}>ap BMW; b — noacseTKa 
ABepHbix pynex 


npoBOASTCH uccneflOBaHMfl no ncno/ib30BaHnio ynbTpa0no/ieTOBbix nawn b pe/istx ycTpaHeHMB 
B03M0WHOCTM oc/iermeHUfl BCTpesHbix BOAMTe/ieM. flonoAHMTe/ibHbie npeMMymecTBa or npMMeHe- 
Htin t3kmx naMn Moryr 6biTb no/iyMeHbi, ec/iM Mcno/ib30BaTb cneuna/ibHyio OTpawaiomyio KpacKy dj ih 
AOPOWHOM pa3MeTKM M 3H3KOB. 



Pmc. 7.35. OcBeuteHMe aoporti tfapaMM 
6/iMiHHero CBera; a — o6biHHbiMM <t>apaMH 
C aCMMMBTpMHHblM /lysOM; 6 — 3KTHBH0H 
CHCTBMOM OCBeipeHMS 


CymecTByicrr onbiTHbie o6pa3Ubi aBTOMo- 
6Mnefi. KOTopwe o6opyAOBaHbi MH({>paKpac- 
HbiMM BMfleoKaMepaMM, KOTOpbie ropa3flo 
nyHuie oOHapywMBaioT o6beKTbi b TeMHOTe 
mam b TyMaHe, oco6eHHo npM ncnonb3oaa- 
HMM MX B COMeTaHMM C MHC^paKpaCHblMM <J>a- 
paMM. 

noc/ieflHMe pa3pa6oTKM b 06/iacTM cncTeM 
ocBemeHMfl aBTOMoSMnn HanpaB/ieHbi Ha co- 
3A3HMe “MHTe/iAeKTya/ibHbiX" cj>ap (pmc. 7.33), 

M3MeHfll01AMX CB6T0B0M nOTOK no MHTeHCMBHO- 
ctm. HanpaB/ieHMto m ocsemaeMOM n/iomaAM 
(cm. pMC. 7.35); 3tm cfrapbi, b h3CThoctm, no- 
BopaHMBatoTCB npM noBopoTe aBT 0 M 06 M/in 
m ocBematOT TpyAHOAOCTynHbie ynacTKM 
AoporM, a TaK>«e 6oKOBbie ynacTKM Aopor 
Ha nepenpecTKe. 

B KOHCTpyKUMM nOA0apHMKOB, (tlOHa- 
peM CMrHa/ioB ropMo«eHMB, yKa33TeneM 
noBopoTOB Bee name Ha cMeHy naMnaM 
HaKanMBaHMn npnxoAflT CBeroAMOAHbie MaT- 
PMpbi. KOTopwe noTpe6nnioT MeHbiue 
SHeprMM. 6o/iee AO/iroBesHbi. a CBeTOBbie 
npM6opbi craHOBATCH 6o/iee MhOopMaTMB- 
HblMM (PMC. 7.34). 
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B HOHOTopwx cTpaHax 3aK0H0flaTenbCTB0 Tpe6yeT o6n3aie/ibHoro npMMeHeMMn «a aaTOMo6n- 
nnx cmctgm ohmctkm 4>ap. Ana 3tom uerin nacTo npMMeHmoTcn meTOHHbie creKaooHMCTMTeaM, 
ho mm Ha CMewy npoxoanT pacnbi/iMtenM oHMiuaiomeM wmakoctm BbicoKoro A3BneHMn, 


CTEK/IOOHMCTMTEJ1M 


CeMnac ywe tpvaho npeACTaBMTb. hto noraa-TO 6bi/iM aBT0M06MnM, He MMeawMe CTeKnoon mctmtc- 
neM. C MOMeHTa mx nosBaeHMn 6biao onpo6oBaHO MHoro pa3Hbix MeTOflOB ohmctkm CTeKaa ot aow- 
asi, BH/nonaa o6pa6oTKy creKiia cneuMaabHbiM cocTasoM. KOTopbm nonTM noaHOCTbio ycTpaHneT 
noeepxHOCTHoe HamweHMe, TaK HTo6bi BOfla Ha BerposoM CTenae CHaTbiBaaacb KananMM. 
He yxyAwan o63opHOCTb. TeM He MeHee ochobhwm ycTpoircTBOM Ann ohmctkm crewra ocraioTCH 
MexaHMHecKMe meTKM. 

Hcnonb3yioTCB pa3aMHHbie MeTOflbi ynynweHMn KasecTBa MexaHMsecKOM ohmctkm creana. 
HeKOTopbie M3roTOBMTean npMMeHdioT caowHbie npMBOflbi meTKM CTeKaooHMCTMTean a nonwT- 
ne oHMCTMTb "caenwe* 30hw. ocTaBaneMbie nocae pa6oTbi o6biHHoro crreKnooHMCTMTena, 
ABMwymerocn no ayre. B HeKoropbix aBTOMofiManx Mercedes Mcnoab3yeTcn oahs meTKa creK- 
nooHMCTMTean. Bo BpeMn pa6oTbi ycTpofiCTBO BbiflBMraeT meTKy k BepxHMM yrnaM seTpoBoro 
CTenaa, OHMiyan 6oabwyio ero o6aacTb, neM ABe o6biHHbix meTKM. 

cpHpMbi Bosch m Valeo npeflaaratoT mc- 
noab30B3Tb Ann kswaom meTKM CTeKnooHM- 
c-TMTeaa MHAMBMAyaabHbie aaeKTpoflBMraTe- 
nn BMecro oflHoro ABMraTean co caowhom 
M rpOM03AKOM KMHeMSTMKOM. Pa60T0M 3TMX 
A8MraTeaeM MOweT ynpaBanTb aaeKTpOHMKa, 
o6ecneHMBaiomas He TonbKO CMHxpoHHyio 
pa6oTy CTeKaooHMCTMTean, ho m bo3MO>k- 
HOCTb yAaaeHMn meroK M3 noan 3peHMn boam- 
Tean. nocae OKOHHaHMn ohmctkm CTeKaa. AaT- 
hmkm aowab (Pmc. 7.36), cnoco 6 Hbie >BMAeTb» 
nanaM BOAbi Ha CTenae m BKaionaTb cTeKao- 
OHMCTMTeAM 3BT0MaTMHeCKM, Tenepb H3HMHaK)T 
noBBonTbcn Ha 3btomo6mabx MaccoBoro 
np0M3B0ACTB3. 

KpoMe toto. Ann ohmctkm BeTpoeoro 
CTenaa (a mhota3 m 3aAHero) npMMeHniOTcn 
CTeKAooMbtBaTeaM, cocTonmne M3 6anKa c 3a- 
nacoM BOAbi. aaeKTponpMBOAHoro Hacoca, 
o6paTHbix KaanaHOB, TpyfiOK m wMKaepoB-pacnw- 
HMTeneM. 



Pmc. 7.36. CxeMa aaTHMKa aomas: 1 — Kanan 
AOWab: 2 — BeTpoBoe cTeKao; 3 — 3epKaao; 
4 _ 4HacJ)parMa; 5 — 4>otoa3thmk: 6 — mctoh- 
hmk CBeTa; 7 — 3epKaao 


KOHTPO/lbHO-H3MEPMTEnbHblE flPMEOPbl 


BoAMTeab, HaxoAnmMMcn 3a pyaeM asTOMoSMan, nocTonHno AoameH caeAMTb 3a noKa3aHMn- 
mm npM6opoB, HaxoA«mMMMcn Ha npM6opHOM mMTKe. HeKOTopoe BpeMn Ha3aA cnMTaaocb. 
hto neM Soabiiie npM6opoB MMeeT aBT 0 M 06 Mnb, TeM aynwe. CTpeaOHHbie npM6opw no3Boan- 
dm y3HasaTb o AaeaeHMM m TeMnepaType Macaa, TeMnepaType oxaawAaiomeM wmakoctm. na- 
npnweHMM m cnae rona b saeKTpMnecKOM ceTM m t. n. CeroAHn HaSaioAaeTcn Apyran TeHaeH- 
— o6ecneHMBaTb soAMTean roabKO caMOM Heo6xoAMMoCi MHOopMauMeii- npaicrMHecKM 
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Phc. 7.37. 3;ieMeHTbt KOHTponbHO-M3Mepn- 
TenbHbix npn6opoe 


OCHOBHOM M HeoSXOflMMOB SOAHTe/IIO MH- 
<{)OpMai4MeM BBAHIOTCB AaHHbie O CKOPOCTM 
ABMHxeHMB, Ko/iBsecTBe TonriMBa 8 Sawe, 
TBMnepaType oxnawaaioiueM wmakoctm m na- 
CTOTe apameHMB Ko/iennaToro Bana. 

XOTH 60/lbUJMHCTB0 aBT0M06M/lbHblX npM- 
6opoB Bee eme TpaAnyHOHno Bbino/iHaioTcn 
KpyrnbiMM h co cTpe/iKaMB. ceiiHac Bee same 
Mcno/ib3yeTcs TexHO/iorna 3/ieKTpoHHoro ahot- 
/iea (puc. 7.37). 

HH(J)opMaunfl o CKOPOCTM aBTOMo6nnn no- 
CTynaeT ienepb Ha cnuflOMeTp He ot rn6Koro 
Tpoca, coe/jHHeHHoro BeflOMbiM Ba/iOM c ko- 
Po6hoh nepeflas, a ot KOMnbtoiepa ABC. Ta- 
koh cnoco6 onpefleneHHH ckopocth ABHweHMfl 
He TO/ibKO HaflewHee, ho h Tonnee, 

B KOHCTpyKMMHX HeKOTOpbIX aBT0M06n- 
nen ncno/ib3yioTCB ycTpoiiCTBa c BHpTya/ib- 
HbiM AHcn/ieeM, KOTopbiii npoequpyeT 
H3o6pa>«eHHe noKa3aHHH npn6opoB Ha Be- 
TpOBOe CTeK/IO, Ha 3Ha4HTe/lbH0M paCCTOB- 
hhh nepeA aBTOMo6nneM (puc. 7.38). Bup- 
Tya^bHbiH AHcnAeii co3AaeT nepeBepHyToe 
M3o6pa>«eHne. ho oho. CHOBa onTunecKM 
o6pa6oTaHHoe, nonB/ifieTCfl BnepeAH Ha He- 
KOTOpOM paCCTOBHHM. TaKHe yCTpofiCTBa 
yMenbujaioT noipe6HOCTb b nepeHOce B3rAH- 
Aa MewAy AoporoPi h npn6opaMn. 

HacTb MHtJjopMaLiHH BOAmenb nonysaeT 
c noMoiAbHD naMH asapHHHOH cnrHa/iM3a- 
L1HM. HeKOTOpbie aBTOMOSHAH HMeiOT 60/lb- 
ujoe CBeTOBoe T36/10, KOTopoe. npMBAeKan 
BHHMaHHe BOAHTe/iB, nH<})opMMpyeT ero 
o B03M0>KHbix HapyweHMBX b paSoTe pa3- 


Hbix CMCTeM aBTOMo6nnfl. B HeKOTopbix c/iysasx naMribi aBapHMHOrt cm-Ha/iH3ai4HM o6teAH- 
HfltoTcs b rpacJiHsecKyio TecTOByio naHe/ib, Ha kotopoh nonB/iniOTCB npeAynpewAaioiAMe 
HaAnucH. a Tanwe pncyHKn-nnKTorpaMMbi, A6MOHCTpnpyiomne, KaKan Aaepb aBTOMo6nAa 



Phc. 7.38. BHpTyaJibHbiM AHcn/ien 
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3ai<pbna He no/iHOCTbio, a HHorfla m aaioiuan HH<J>opMaumo o AasaenHM b wuHax, HeKOTo- 
pan MH<J)opMauwa no/jaeTcn 38yKOBbiMn cuma/iaMM, HanpHMep hto6m HanoMHMTb Bonmeato 
O TOM, HTO OH 3a6bl/l BbIKA tOHMTb OCBeUteHMe. 

B Hacromuee BpeMn ece 6onbiue aBTOMo6nneM ocHamaioTcn cMCTeMaMti aaeKTpoHHou nap- 
kobkm, ncnonb3yiomMMH yabTpa3ByKOBbie aamviKH paccTOHHMn. CwcTeMa napKOBHM. Ka« npaBM- 
no, BKniOMaeTcn aBTOMaTHsecKM npn BKmoseHHM nepenanH 3aflHero xoAa. Bonm-enb oueHnaaeT 
paccTOflHMe ao npensrrcTBHH nocpeACTBOM AMHenKH pBeTHbix omen b ymy 3ep«ana 3aAHero bh- 
Aa, a npn yMeHbiueHHH paccTOflHMn ao npenflTCTBMSi Hnwe onpeAeaeHHoro npeAe/ia BKmonaeTca 
3ByKOBOM CHTHaA. HeKOTopbie aBT 0 M 06 n/in He ToabKO BbicoKoro, ho m cpeAHero naacca o6opy- 
AVtoTCfl BMAeOKaMepaMH 3aAHero o63opa, BbiBOAfliyuMM n306pa)«eHne Ha AHcnaeii. pacnoao- 
meHHbiM nepeA BOAMteaeM. 


BCriOMOrATE/IbHblE CMCTEMbl 


Ha pbiHKe ceviHac npeAaaraeTcn MHoro cucrreM, KOTopbie obecnenHBaiOT BOAHTeaa HaBMrapnoH- 
hoPi HHctJopMauneii: noKa3biBaiOT TeKymee MecTonoaoweHMe aBTOMo6nasi Ha yanHHO-AopomHOM 
ceTKe h npeAaaraeT 6oaee yAObHbiM MapujpyT aab noe3AKM k Mecry Ha3HaneHHH. 

npMHUHTlbl aBTOMaTHHeCKOH H3BHrapHH XOPOUJO pa3pa60TaHbl. H KOHKypnpyiOIAMe CMCTeMbl 
OTmiHaiOTCfl APyr ot APyra roabKO b AeTaanx annapaTHbix cpeACTB 3BM h nporpaMMHoro o6ecne- 
HeHMR. reorpatjTHHecKan MH$opMapMS coxpaHneica Ha CD m DVD. mto AaeT B03M0WH0CTb onepa- 
TtiBHoro o6HOBaeHna h no3BoaneT ncnoab30B3Tb OAHy HaBMrapMOHHyio cn<rreMy ana pa3anHHbix 
MecTHocTen. noaoweHne TpancnopTHoro cpeACTBa onpeAeaneica c noMombio cnyTHMKOBbix A3H- 
Hbix rno6aabHoii CMCTeMbl no3MpnoHMpoB3HMfl (GPS — Global Positioning System). CkicTeMa GPS 
AoawHa nocTOBHHO nepecsuTbiBaTb noaoweHHe aBT 0 M 06 nafl nocae nonaAaHHH b «MepTBbie toh- 
km- (HanpHMep, Tonneau nan o6aacTM "paAHOTeHH" b 6oabwnx ropoAax). 

B Hacraamee BpeMH aKTMBHO pa3pa6aTbiBai0TCH h BHeAPfliOTCfl MotAHbie CMCTeMbl. cnoco6- 
Hbie BOCnpHHMMaTb HH(J>OpMaUHIO B peaabHOM MaCUJTa6e BpeMeHM OT MH(J)OpMaMMOHHblX CMCTeM 
ABMMeHHB. Ohm npeAynpewAaiOT BOAHTean o npo6Kax Ha Aoporax. MecTax ctohhkm m OTAbixa. 3a- 
npaBOHHblX CTaHLtMBX M n03BOaaiOT HaBHrapMOHHOH CHCTeMe aBTOMaTMSeCKH nOBTOpHO BblHMC- 
aHTb caMbiH KOPOTKMH MapwpyT. ecaH Ha paHee paccsMTaHHOM Mapmpyre B03HMKai0T TpaHcnopT- 
Hbie 33T0pbl M 33ASp)KKH ABMWeHMfl. 

flaa 0 T 06 pa>«eHH« MHifopMapnH Mcnoab- 
3yioTca AncnaeH c hpkmm h neTKMM 3KpaH0M 
(Phc. 7.39). 

B Han6oaee coBpeMeHHbix CMCTeMax mc- 
noab3yeTca peneBoe ynpaBaeHMe c cMHTe33- 
TOpaMH peHH, HTO AaeT B03M0>KH0CTb BOAHTe- 
mo ynpaBaaTb pa3anHHbiMH ycTpoiicTBaMM 
c noMOtAbto cobCTBeHHoro roaoca, a TaKwe 
noaysaTb HH^opMapnio b BHAe roaocoBoro 
conpoBO)«AeHna, He oTBaenaacb ot ynpaBae- 
HHsi aBTOMo6naeM. Hcnoab3y« Tawne ycTpoii- 
CTBa, HanpHMep, Ha HeKoropbix aBT 0 M 06 nanx 
Jaguar, BogHreab nepe3 roaocoByio cBH3b «o6- 
maeTc«" c aBTOMobnaeM, 3acTaBa«fl ero 
BbinoaHMTb onpeAeaennyK) onepapmo. B na- 
CToamee BpeMH. hto6w noab30BaTbC« Tanon 
cncreMOH. BOAHTeab AoameH n3ynnTb neboab- 
uiOH cnncoK CTaHAapTHbtx <j>pa 3 . Phc. 7.39. flncnaeH HaBHrauMOHHOM cncreMb. 
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CMCTEMbl flnfl KOM<t>OPTA M YflOBCTBA 


Toro HTofibi soflMTenb n naccawnpbi oiuymanw ce6n b aeroMoSune kom<J>optho n He yroM/nuniCb 
a npo^onwmenbHbix noe3AKax, aBTOMo6nnbHbiM «y30B flonweH HMeTb cooTBeTCTByioinee o6opyao- 
BaHne HanPonee BawnbiM BB/iaeTCB Hanumie aproHOMMHHbix m yao6Hbix cmachhm, Koropbie nom- 
Hw paBMOMepHO pacnpeaeriRTb Harpyaxy ot rena naccawnpa no noAywxe h cnMHxe. JIioam HMeioT 
paamiHHbie raSapxTbi m Maccy, noaroMy CMAeHbe. oco6eHHO BOAMTe/ibcxoe, ao/iwho HMeTb pa3Hbie 
pery/iMpoBKH. HTo6bi o6ecneHMTb B03M0>KH0CTb ynpaB/ieHMB aBT 0 M 06 M/ieM 6e3 Heo6xoAMMoc™ M3- 
MeHUib cBoe nonoweHHe b nonbiTKe AOTBHyrbcn flo py/ieBoro Koneca, nefla/ien m/im KHonoK. 

flosTH Bee nepeflHne cuAeHbB nerKOBoro aBTOMo6n/m no3Bo/isuoT perynxpoBaTb npoAO/ibHoe 
nonoweHMe m yron HaxnoHa cnMHXM CMAeHbH. HeKOTopbie CMAeHb* MMeioTTame pery/iMpoBxy no 
Bbicoie. Mex3HH3Mbi perynnp0BHM MoryT 6biTb npocTbiMM MexaHtinecKHMH m/im c 3/iexTponpMBO- 
AOM. CHAeHbfl c aneKTponpHBOAOM sacra o6opyAyiOTCH 3anoMHHaiomnMn ycipoMCTBaxiM c nanns- 
TblO Ha HeCXO/lbXO n0/10>KeHMM, A™ yA06CTBa MCn0/lb30BaHMfl aBT0M06Mna pa3HblMM BOAMTe/lBMM. 

BO/lbLUMHCTBO COBpeMeHHbIX aBT 0 M 06 nneH HMeiOT MeX3HH3Mbl perynktpOBKH no/10H<eHHB 
pyneBoro Koneca. PyneBoe Ko/ieco MoweT3aHHMaTb pa3/tMHHbie no/ioweHMB b BepTMxa/ibHOM (M3- 
MeHBB HawioH) m npoAO/ibHOii nnocKocTH (n3MeHeHne AnMHbi pyneBoro tsana). Pery/iMpoBxa nono- 
WCHHB pyneBoro xoneca MoweT npon3BOAHTbCB BpysHyio m/im c npMMeHeHMeM 3/iexrponpMBOAa: 
b noc/ieAHeM cnysae HecKO/ibKO nonoweHMM Moryr 3anoMMHaTbcn. HeKOTopbie aBTOMo6n/in Audi 
npoAatoTCB c necxo/ibHMMM KOMn/ieKiaMM KmoHexi, KOTopbie HMeioT 6penoKn pa3Horo MBeia, 
npeAHa3HaseHHbie Ann pa3/iMHHbix nnenoB oahom ceMbM. npx HawaTMM XHonxx Openoxa otwiio- 
naeTCB cnrHa/iH3apMB. oTxpbiBarorafl AsepH aBT 0 M 06 nnn. a CMAeHbe h py/ieBoe Ko/ieco ycTaHas- 
/iHBaiOTCfl b no/ioweHne, KOTopoe 6bino 3aAaHO aapaHee noA KOHKpeTHoro BOAMTena. 

Kapwac nepeAHMx cmabhmm M3roTaB/inBaeica M3 CTanbHbix 3/ieMeHTOB, Ha Koropbie Hax/iaAbi- 
BaraTCfl noAnpywHHenHbie noAywxM M3 neHono/iMypeTana. Hmwhbb noAywxa CMAeHba ofibiSHO 
rnvieeT nonepesHbiii Bbiciyn b nepeAHeii sacTM, xorapbiM npeAOTBpaiyaeT "noAHbipnBaHne» noA 
HxDHHtoto sacra peMHH 6e3onacHOCTM b c/iysae noOoBoro cra/WHOBeHMa. ripaBM/ia 6e3onacHOCTM 
Tpe6yioT. HToSbi MecTa xpenneHMB chabhhh k no/iy 6bmn AOCTaTOHHO npoHHbiMH a^b npeAOTBpa- 

U46HHB OTpbIBa CHAGHbB B MOMeHT CTO/1MHO- 
BeHMB. CnMHKa CHAeHbfl He Aon>«Ha c«na- 
AbiBaTbCB, ec/iM b Hee yAapneicn naccawHp, 
pacno/ioweHHbiM 3 a stum CHAeHbeM. 

KOHCTpyKUHH OTAe/lbHblX CHAeHMH AaeT 
B03M0>KH0CTb H3MeHBTb eTO (JlOPMy A^B 60/1b- 
luero yA06cTBa. C 3toh ue/ibto BnyrpH CMAeHbfi 
pacno/iaraoTCB naAyBHbie nonocTM. oobeM ko- 
Topbix MOWHO yBe/lMHMBaTb H/1M yMOHbUJaTb 
c noMombio pywHoro Hacoca mtim cneunanbHO- 
ro KOMnpeccopa c 3/ieKTponpnBOAOM. IIoa 
o6mbkoh HeKoropbix CMAeHHvi pacnonaraioT 
HarpeBaTe/ibHbie 3neMeHTbi. a HHTencMBHOCTb 
HarpeBa MoxieT perymipoBaTbCfl. noBBH/incb 
cMAeHbs. b Koropbie BCTpoeHa ue/iaa cncieMa 
BeHTH/iBTopoB, oSecneHHBaiomMx oSAya ne- 
pe3 nopHCTyio CTpyxiypy o6hbmm noAyuiKM 
H CnMHKH CHAeHbB (pMC. 7.40). 

Hosbie aBTOMo6n/in Mercedes-Benz E-tcnac- 
Ca KOMn/ieKTyiOTCB CHAeHbBMM. B KOTOpbIX 
MMeioTca HaAyBHbie nonocTM, o6ecnesn8atoiAHe 
Phc. 7.40. CMAeHbe c obAysoM SoKoeyw noAAepwxy BOAme/ifi. ynpae/ieHne 








o6beMOM 3 tmx nonocTea ocymecTBaneTCH KOMnbKrrepOM, Koropufi noaynaeT carHaa ot AaTMaaa 
60 K 0 BWX ycKopeHMM a M3MeHneT o6beM noaocTea cnpaaa ana caeBa b aaBacaMOCTa ot Hanpas- 
neMMB a CKopocTM npoxow/jeHMfl noBopoia. 

CoBpeMeHHbie rpyaoBbie 3BTOMo6ana a aBTo6ycbi. oco6eHHo npeAH33HaHeHHbie Ann aa/ibHux 
noe3flOK, Tame o6opyayiOTcn KOM<J>opTa6eabHbiMa CMfleHbnMM, HMetoiuaMa 6onbiuoa Aaana30H 
peryaapoBOK. Tanae caAeHba mmbkit npywaHHyio aaa nHeBMaTasecKyio noflBecKy c aMopTH3aio- 
paMM. Haa6onee coBepweHHbie KOHCTpyapaa aBTOMaTasecKa onpeAeaaioT Bee BOAWTena a coot- 
BeTCTayiotHHM o(5pa30M M3MeHfltor ynpyrae a racstipae cBoficTBa noABecaa cMfleHba. 


OBOrPEB, BEHTM/lflUMfl 
MKOHflMUMOHMPOBAHMEB03flYXA 


npon3BoanTenn aBT 0 M 06 aaea nocTOHHHo CTapaioTca noBbicmb KOM«|3opTa6e/ibHocTb ca/ioHa aB- 
TOMo6aafl. nepBbie aBT 0 M 06 ana 6biaa OTKpbiTbiMa a He 3amatnaaa naccawapoB ot Henoroflbi. Ab- 
TOMo6aaa 20-x rr. ywe aMeaa Kpbiwy, KOTopas 3aiAaiuaaa naccawapoB 3aflHnx caAeHaa bbtomo- 
6aan. ABT 0 M 06 nnn c 3aKpbiTbiM Ky30B0M a OTanaaBaeMbiM caaOHOM noflBnancb b 1950 r. B 70-e rr. 
CTariM UJMpOKO npMMeHBTbCfl aBT 0 M 06 nabHbie KOHflMLlHOHepbl. 

CoBpeMeHHbie cacTeMbi BeHTaanpaa h OTonaeHaa oraaa 6onee coBepweHHbiMa a npon3BOfln- 
TeabHbiMM h Moryr o6ecnennTb BOAaTeaa a naccawapoB 6oaee bmcokmm ypoBHeM KOM<t>opTa. 

B Hacroamee BpeMn npaKTHHecna ece aBTOMoSaaa o6opyAytoTca oranaTenaMa, Koropbie CMe- 
ujHBaioT noTOKM ropasero a xoaoAHoro B03Ayxa. Eoabwae 6eciuyMHbie a MHorocKopocTHbie BeH- 
THnaropbi 3aMeHnan B03Ayxo3a6opHHKH HameTaTeabHoroTHna, yMeHbwaB 3aBncnMocTb paSoTbi 
cHCTeM oTonaeHHa a BeHTaaapaa ot ckopoctm ABHweHHa aBT 0 M 06 naa. noaynaioT ace fioabiuee 
pacnpocTpaHenae TepMoperyaaTopbi c 3aeKrpoHHbiM ynpaBaeHaeM, noAAepwHBaiomae saAan- 
Hbiri ypoBeHb TeMnepaTypbi b caaoHe. flaa coKpameHMa HeweaaTeabHoro conaewHoro HarpeBaHaa 
nepe3 OKHa a oco6eHHO nepe3 BeTpOBoe CTenao acnonb3yiOT TOHapoBaHHbie CTewia a OTpawaio- 
mae MeTaaaa3apoB3HHbie noKpbiTaa. 

TanasHaa MaHaMaabHaa KoranaeKTapaa cepaaHoro aBT0M06aaa cocroaT a3 OTonaTeaa ciae- 
ujaBaioaiero Tana. MHorocKopocTHoro a ManowyMHoro peHTpo6e>«Horo BeHTaaaropa a HanpaB- 
aaiomax KaHaaoB c 3acaoHKaMa, Koropbie pacnpeAeaaioT B03Ayx k aeTpoBOMy a SoKOBbiM oKHaia 
a b caaoH aBT0M06aaa Ha ypoBHe aapa a HawHea sacra hot. 

Mcnoab30BaHae oranaTeaa Ana onaaBaHaa 3aMep3iaero CTenaa b xoaoAHoe Bpeiaa roAa npa- 
boaht k 3aMeAaeHaK) nporpeBa ABaraTeaa, nosTOMy Bee 6oabiuee pacnpocTpaHeHae noaysaioT 
BeTpoBbie CTewaa c aaeKTpanecKaM HarpeBaTeaeM. CoBpeMeHHbie npOBoaoHHbie narpeBaieaa 
BCTasaaioTca BHyrpb CTenaa b npopecce npoa3BOACTBa. ToamaHa npoBOAHaKOB HacroabKO Maaa, 
sto OHa npaKTHHecKH HeBaAaMbi a noaTOMy He yxyAwaiOT o630pHOCTb. OaertTpaaecKaa o6orpeB 
CTeKoa He Toabwo 6bicTp a 3$4)eKTaBeH, ho a noMoraeT ABaraTeaio 6bicTpee nporpeBaTbca. co- 
3AaBaa AonoaHaTeabHyio Harpy3Ky aepe3 reHeparap. 

CacTeMbi BeHTaaapaa MHorax aBT0M06aaea KOMnaetayioTca 3c()(J)eKTaBHbiMa <J>aabTpaMa. 
KpoMe 4>anbTpoB. KOTopbie 3aAep»<aBaioT nbiab a TBepAbie HacTapw. acnoab3yiOTca 0anbTpbi 
c aKraBapoBaHHbiM yraeM, yaaBaaBaiomae 3arpa3HaioiAae BeipecTBa a 3anaxa. 

OTonaeaae caaoHa Ky30Ba aBT 06 yca o6biHHO ocymecTBaaeTca c noMOipbio KaaopacJiepHoa ca- 
CTeMbi, acnoab3ytoiAea Tenabia B03Ayx ot paAaaropa cacTeMbi oxaaavjeHaa ABaraTeaa. Tenabia 
B03Ayx nocTynaeT b OTonaTeabHbie aaHaabi Ky30Ba a a3 hhx b caaoH a Ka6aHy BOAaTeaa. BeHTa- 
aapaa caaoHa Ky3osa aBTo6yca npoa3BOAaTca nepe3 cacTeMy oronaenan. nepe3 oTKpbiBaioiAaecn 
SoKOBbie OKHa. BeHTaaapaoaHbie aiOKa. pacnoao>KeHHbie b Kpbiuie naA npoxoAOM naccaMapcnoro 
caaoHa. a nepe3 B03Ayxo3a6opHaK. HaxoAaiAa^ca b nepeAnea sacTa aBTO6yca. 

noAaBaaioiuee 6oabiaaHCTBO aeTOMo6aaea b CLUA a Pnoaaa Tenepb ocnaiAeHbi KOHAapaoae- 
paMa, Aoaa eBponeacnax asTOMoPaaea c KOHAapaoHepaMa Taioae nocro»HHO yBeaaHaaaeTCfl. 
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KOHflMUMOHEPbl M K/1MMATMHECKME YCTAHOBKH 

KoHflMUMOHMposaHMe B03flyxa b canoHe aeTOMOpMna oPecneaMaaeT co3flaHMe nanPonee kom- 
iJjopTHoro MMKpoKBMMaTa. Ana oxnawAeHMn B03Ayxa b canoHe aBTOMopMna McnonbayioTca M3- 
BecTMbie <J)M3MMecKMe npMHuwnbi, b cooTBeTCTBMe c kotopwmm npn 6 bicTpoM pacujupeMnn wm/jko- 
ctm mam raaa. HaxOABiueroca noA AasneHMeM, nponcxoAKT naaeHne TeMnepaiypbi, nocKonbKy 
CHMweHMe flaB/iennH conpoeowAaeTca nornomeHMeM TennoTbi M3 onpywaiomeii cpeflbi flpyruM 
mctohhmkom xonoaa MoryT CAywMTb 3aipaTbi Tenna Ha ncnapenne wmakoctm. Ecnn KanHyib Ha py- 
ny KaKOM-AMPo neTyneii wmakoctm (cnupT, 3<t>Mp). ohb HasHeT McnapaTbca m b 3tom MecTe noayB- 
cTByeTcn xoaoa. B KOHflnunonepax Mcnonb3yioTca 06 a 3thx aBneHMa. 

B npocTeMuieM KOHAMUMOHepe (pnc. 7.41) MMeerca 6annoH (pecuBep), b kotopom noAAaeneHM- 
eM HaxoflMTCfl MHflKHH xnaAoareHT c TeMnepaTypon cwpywaiomeM cpeflbi. 

XnaaoareHT bwxoamt H3 pecwBepa no TpyPonpoBOAy h nepe3 peayKTop AaBneHMa nocTyna- 
eT b McnapHTe/ib. Hcnapmeab ycKopaeT npopecc McnapeHMa. flnn 3Toro oh MMeeT Ponbiuyio no- 
sepxHOCTb m ABnaerca TennooPMeHHMKOM Mexyjy xnaAoareHTOM m OKpywatomMM B03AyxoM. Ana ycKo- 
peHMS npoxowAeHHH B03Ayxa sepe3 McnapMTenb ncnonb3yeTca BeHTKAATop, kotopum MoweT 
npoAyBaib B03Ayx, nocTynaioiAMM CHapywn aBTOMoPi-ina hah MMpKynnpyiomMM Bnyrpn caAOHa. 
XAaAoareHT, npoMAfl nepe3 peAyKTop. nocieneHHo acnapaeTca BHyrpH anieeBHKa McnapMTena. h oxnaw- 
AaeTcn, oTAaBaa xoaoa 803Ayxy, npoxoAameMy nepe3 McnapMTenb. H 3 McnapMTena XAaAoareHT 
BbIXOAHT B ra3006pa3H0M COCTOHHHH H npM HM3KOM A3BAeHMH. flAB TOrO HT 06 bl UHKA OXAaWAe- 
Hna npoMCxoAMA nocroaHHO. Heo6xoAHMO cwaTb ra3 m nepesecTH ero b WHAKoe cocroaHMe. 
C 3TOH peAbto ncnoAb3yK)T KOMnpeccop h KOHAeHcaTop. ra3006pa3Hbifi XAaAoareHT no TpyPonpo- 
BOAy nocrynaeT b KOMnpeccop. KOTopbin npMBOAMTca b AencTBMe ot eana ABMraTena. KoMnpec- 
cop cwHMaeT ra3 ao BbicoKoro AaBneHMa. Aaa oxnawAeHMA cwaToro ra3a ncnoAb3yeTca eiMe oahh 
TenAoo6MeHHn« — KOHAeHcaTop, KorapbiH yciaHaBAHBaeica nepeA paAMarapoM cncTeMbi oxna- 
>ha6hmh ABHraieAa. CwaTbifi XAaAoareHT oxnawAaeica b KOHABHcaiope npoAysaeMbiM B03AyxoM 
h nepexoAMT b wMAKyio 4>a3y. nocne aero B03BpaiAaerca b pecMBep, m umka MoweT noBTopaibca. 

Aonroe BpeMA b aBTOMoPMAbHbix CMCTeMax KOHAHLiHOHHpOBaHHa npMMeHanca una/joarem, npn- 
HaAAewaiAHH k Knaccy xnop0TopyrnepoAHbix XMMMHecKMX coeAHHeHHM (CFC) h Ha3bisaeMbiM 4>peo- 
hom (HanpHMep, OpeoH 12). M3-3a B03MO>KHoro pa3pyweHMa 030H0B0ro caob 3eMAH h oPmeM 

TOKCMHHOCTM BO MHOTHX CTpaHaX MCn0Ab30Ba- 
Hwe ctipeoHa 3anpeiAaeTca. ripoM3BOAMTenM 
aBTOMofiHAeii BbmywAeHbi 6biAM nepeiVrM wxna- 
AoareHTy R134a. 3 tot XAaAoareHT othocmtca 
k KAaccy rnApo<J)TopyrnepoAOB (HFC), HecoAep- 
wht xAopa h He oaeHb BpeAeH. OAHaao a^h 
30(beKTMBHOH pafiOTbl aBT 0 M 06 HAbHblX KOHAH- 
UHOHepoB, ncnoAb3yiomnx R134a, rpeSyeica 
Sonee BbicoKoe paPonee naaneme. 

PecuBep HOHAHpHOHepa He TOAbKO ooecne- 
HMBaeT xpaneHne xnaAoareHia, ho <))HAbTpyeT 
ero h yqanaeT BAary (HHorAa 4>MAbTp ycTawaBAH- 
eaeTca OTAeAbno ot pecHBepa). BAara yAaAaeT- 
ca c noMOiubio cneunaAbHoro aAcopPeHTa, 
KOTOpblH HMeeT OTpaHMHeHHblH cpoK CAyWpbl. 
Pecweep He peMonTupyerca m noAAewMT 3aMeHe 
b CAyaae BbixoAa M3 CTpoa. rionaAaHMe B03Ayxa 
b cucreMy npMBOAHT pecuBep a nerOAHOCTb. 

PeAyKTop noHHwaeT AaBAenne whakoto 
xAaAoarenTa m ynpaBAaeT ero pacxoAOM b 3a- 
BHCHMOCTM OT TeMnepaTypbl na BbIXOAe M3 MC- 



Pmc. 7.41. npMHUMnMaAbHaa cxeMa koham- 
MMOHepa: 1 — KOMnpeccop c aneKTpoMarHMT- 
hom My^Toii; 2 — KOHAeHcaTop; 3 — pecMBep; 
4 — KpaH; 5 — (J>MAbTpi 6 — CMOTpOBOe okho; 
7 — peAyHMMOHHbiM KnanaH; 8 — McnapMTeAb; 
9 — AaTHMK TeMnepaTypw 







napwrewi. B peayKTope nMeeTcst TepMoperyamop, Koropbifi yMewbiuaeT noaany wmakoto xaaflo- 
areura, ecan TeMnepaTypa Bbixoflamero H3 ncnapHTean x/iafloarema oseHb HH3K3n, hto. b cboio 
0'iepeflb, yKa3biBaeT Ha Heno/iHoe ero ncnapeHne. 

McnapMTeab BbinoaHen b BMfle HecwoabKMx 3MeeBHK0B, H3roTOBaeHHbix H3 aaiOMHuneBbix 
rpy6oK (gas R134a). npM pa6oie KOHflHLinoHepa Ha TpySwax McnapnTean KOHfleHCHpyeTca eaara, 
coaepwamaacfl b B03Ayxe. Kanan Baarn co6HpaioTCfi b nopaoHe h yflaamoTcn nepe3Tpy6onpoaofl 
nofl aBTOMo6nab. Boaa, co6npaioiuaflCH nop aBTOMo6naeM c pa6oTaioiuMM KOHAMunoHepOM, He 
nBaaeTcn caeaciBHeM HencnpaBHOCTH ero arperaroB. 

Han6oaee pacnpocTpaHeHHbiM tmoom KOMnpeccopoe aBTOMo6nabHbix KOHAHUHOHepOB asaa- 
tOTca nopujHeBbie (pnc. 7.42). Baa KOMnpeccopa npuBOflHTcn b flencTBue ot KoneHnaroro saaa 
flBHraTeaa c noMombio peMeHHon nepeflanw m aaeKTpoMarHMTHOM MycfciTbi. 

C BeAytpHM BaaoM KOMnpeccopa coepHHeHa HaxaoHHaa wanGa, KOTopaa npH cBoeM epa- 
meHHH nepeMeipaeT necKoabKO (5-7) nopniHeM. Kopnyc c unaHHApaMM 3aKpbiT KpbiuiKovi c ch- 
CTeMoii wianaHOB. CymecTByiOT nopujHeBbie KOMnpeccopbi nepeMeHHOH npon3BOAMTeabHocrn. 
npoH3BOflHTeabHOCTb KOMnpeccopa onpefleaaeTcn 3aAaHHOii TeMnepaTypoii oxaawaeHHa. y ibhhx 
KOMnpeccopoB MoweT H3MeHflTbcn HanaoH waft6bi. hto npHBOflMT k H3MeHeHmo xofla nopiUHen 
m. caeflOBaieabHO, np0H3B0AHTeabH0CTH. TaKne KOMnpeccopbi oxa3biBaioT MeHbwee BanaHvie 
Ha pa 60 Ty AanraTeaq npn BKaioHeHMM My<}>Tbi, hto oneHb BawHO aaa MaaoMoiAHbix ABHraTeaen. 
KpoMe Toro, ohh oSecneHHBaioT eoabwyio cTa6nabH0CTb 33A3 hhom TeMnepaiypbi. 

B nocaeflHee BpeMH b aBT0M06nabHbix KOHflHpHOHepax Ha CMeHy nopuiHeBbiM KOMnpecco- 
paM npHXOflBT porapHO-naacTHHsaTbie. B t3khx KOMnpeccopax Ha BpamaiomeMcn Baae ycTaHOBaeH 
poTop c paflMaabHbiMH npope3fiMH, b KOTopbie BCTaBaenbi CKoab3fuune naacTMHbi. npn>KHMaioiAMeca 
k 3aannTHHecKOH noBepxHOCTH ciaTopa. ripn BpameHMH poropa pa60Hne noaocTM, pacnoaoweHHbie 
Mewfly COCeflHHMH na3CTHH3MH, M3MeHHIOT CBOM 06teM, HTO flaeT B03M0>KH0CTb C03AaB3Tb BblCO- 
Koe flaeaeHne xnapoareHTa. KOMnpeccopbi aroro Tnna HMeiOT MeHbiUHe radapHTbi. oTannaioTCH 
naaBHOCTbio b pa6oTe m hm3khm ypoBneM wyMa. 

B caMbix nocaeflHMX pa3pa60TKax KOMnpeccopoB flan aBTOMo6nabHbix KOHflHUMOHepoB hc- 
noab3yiOTCfl nepeMeHHO-yraoBbie naacrrMHHaTbie ABHraTean, M3MeHaiomne pafiOHHH xoa hom- 
npeccopa h tbkhm o6pa30M peryanpyiomne pacxoA moiahoctm b 3aBHCMMOCTH ot noTpe6HOCTen 
CHCTeMbi. Taxwe no«Bnaocb Soabujoe KoannecTBO KOMnpeccopoB c aaexTpHHecKHM npMBOAOM 
(ocoSeHHo b flnoHHM). OcHOBHoe npeHMymecTBO 3aeKTpnHecKoro ABnraTean — 3HepreTHHecKan 
30ct)eKTHBHOcTb b coBOKyriHOCTM c B03Mo>KH0CTb!O aaeKTpoHHoro ynpaBaeHHfl. 

Bee 6oabiue coBpeMeHHbix aBTOMo6MaeM 
o6opyAyeTCH He npocTbiMH KOHflHUHOHepaMH. 
a CHCTeMaMH KaHMaT-KOHTpoan (HVAC — 

Heating, Ventilation and Air Conditioning). 

TaKHe CHCTeMbi ynpaBaatOTcn c noMombio 
3aeKTpoHHKH, Mcnoab3ya a3thhkm TeMnepaiypbi 
H HHTeHCHBHOCTH COaHeHHOrO M3ayHeHHB. HT 06 bl 
aBTOMaTMnecKH noflAepwMBaTb 3aA3HHbie napa- 
MeTpbl MHKpOKaHM3Ta He33BHCHM0 OT Hapyw- 
hoh TeMnepaTypbi. Bo scex gaTHHKax TeMnepaTy- 
pbi — BHyrpeHHen h HapywHOii TeMnepaTypbi 
B03Ayxa, TeMnepaTypbi McnapnTeaa h oxaaxyja- 
tomen whakocth ABHraTeaa — ncnoab3yiOTCH 
TepMHCTOpbl. B HeKOTOpbIX aBTOMOdHaflX HMeiOTCS 
He6oabiUHe xoaoflHabHHKH m 6apbi. KoHCTpyKpMH 
OTflenbHbix KaMMaTMnecKHX ycraHOBOK flonycwaiOT hoto KOHAMUHOHepa: 1 — ujkhb; 2 — 3aeKTpo- 
pa3aeabHoe perynMpoBaHne TeMnepaiypbi b pa3- MarHHT; 3 — HanaOHHan uianea; 4 — nopiuenb, 
anHHbix 30Hax caaona aBTOModHWi. 5 — KpbiujKa 6aoxa pnaHHApoB: 6 — KaanaHbi 


1 2 3 4 5 6 



4 6 


Phc. 7.42. CxeMa KOMnpeccopa aBT 0 M 06 Mab- 
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npaKTMMecKM Bee MewflyropoflHbie aBtoSycbi b Hacronmee Bpewn rawwe o6opyflywTca koham- 
UMOHepaMM (puc. 7.43). CaM KONfluuMOHep ycraMaB/iMBaeTca Ha Kpbime aBioGyca, a oiuiawAeH- 
HbiH soaayx noflaeTca no BoaayxoBOAaM « CMAeMbUM naccawapoB. KawAbin naccaxtup c noMoiubio 
perynmopa MoweT Hacipontb cn/iy h HanpasneHne noTowa xo/ioahoio B03Ayxa. 



Puc. 7.43. CncTeMa KOHAHUMOHMpoBaHHB B03Ayxa b asTo6yce: 1 — nepeAHMii OTonHTeJib; 
2 — Aono/iHMTe/ibHbie SoKOBbie OTonme/in, 3 — KOMnpeccop; 4 — bghtm/ibtop c BMC«oMyct>TOM; 
5 — paAnarop; 6 — ycrpoiicTBO BeHTVWBUMH h KOHAHMHOHMpoBaHHS 




r /I A B A 


flsMweHMe neoSxoflMMo nio- 
6oMy senoBeKy. h nio6oe 
rexHti'iecKoe cpeflCTBo, no3BO- 
naiomee ycKopuTb 3 to abh- 
weHMe. noBbicmb Mo6n/ib- 
HOCTb HenoaeKa. Bcerfla 6y- 
aeT nonb30BaTbcn cnpocoM 
B 3TOM MHpe. riOTpe6HOCTb 
b Ka^oflHeBHOM nepeMe- 
meHMn Ha OTHOcme/ibHO He- 
6onbUJne paccroaHMa HaitnyH- 
LUHM Cn0C060M y^OB/ieTBO- 
pneT nerKOBoPi aBTOMo6nnb, 
HaXOflfllUHHCB B C06CTBeH- 
hoctm Bnaflejibua, 

§50 


8 _ 

TeHfleHUMM 

pa3BMTMfl 

KOHCTpyKUMM 

aBT 0 M 06 MJlfl 


nEPCriEKTMBHblE HAnPABJIEHMfl 
PA3BMTMB KOHCTPyKUMM ABTOMOEM/lfl 


nepcoHanbHbiPi nerKOBoPi aBT 0 M 06 n/ib b coBpeMeHHOM MHpe Han6o/iee npHB/ieKaTe/ien ans\ ne- 
noBena Kan cpeflCTBo nawAOAHeBHoro TpaHcnopTa. Bo-nepsbix, no cbohm TexHHnecKHM bo3mow- 
HOCTflM, BO-BTOpbIX, H3-3a Cn 0 C 06 H 0 CTM yflOB/ieTBOpMTb B Han 60 /lbWePi CTeneHH HHflMBHflyanbHbie 
3anpocbi na>«Aoro B/iafle/ibqa. 

3to npuseno k TOMy. mto aBTOMo6n/ib cra/i caMbiM MaccoBbiM TpancnopTHbiM cpeflCTBOM b mm- 
pe, KO/iHHecTBO aBT0M06nnePi yBem-iHHBaeTCH (b nepByio onepeflb nernoBbix), m, bmammo, 3Ta reH- 
AeHUHB coxpaHHTca h b 6/inwafiiijeM 6yAymeM. 

Ho MaccoBaa aBTOMo6HnM3ai4na HeceT h HeraTMBHbie noc/ieACTBMa: m6enb m paHeHMa rnoAePt 
Ha Aoporax, 3arpa3HeHne onpywaiomePi cpeAbi, CHHweHMe ckopoctm nepeMemeHMa n3-3a TpaHC- 
nopTHbix 3aTopos. BnHAHHe Ha 3AopoBbe ae/ioBeKa TpaHcnopTHoro ujyMa, yBe/iHneHne nnomaAePi 
none3Hbix 3eMe/ib, 3aHaTbix aBT0Mo6nnbHbiMn AoporaMH, CToaHKaMM h t. a- 

B CBA3H c 3 thm KOHCTpyKUMa aBTOMo6n/iB 6yAeT coBepweHCTBOsaTbca b cneAyioiAHX HanpaB/ieHHBx: 
1. noBbiujeHne 6e3onacHodn aBTOMo6n/ia. 

ycraHOBneno, mto npuHnnaMH 6o/ibuinHCTBa AopowHo-rpaHcnopTHbix nponcuiecTBnPi asaaioTca 
oluh6km BOAmenePi. Mowho ownAaTb, hto nonyHaT Aa/ibHePimee pacnpocrpaHeHHe cucTeMbi, cko- 
pee Bcero. 3/ieKTpoHHbie. Koropbie 6yAyT npHHHMaTb Ha ce6a HeKOTopbie c()yHKUnn ynpaB/ieHHa 
aBroMo6nneM nan noMomw BOAMTe/no b KpmHHecKMX pewMMax. 

nonysaT pacnpocrpaHeHHe o6mne nnc|)opMauHOHHbie CMcreMW. mmbkjlams cBa3b c KaxytbiM aB- 
roMo6naeM (cucreMbi TeneMaTMKM) m no3BO/iaioujne ocymecrB/iarb KOHTpo/ib 3a cocrroaHMeM TpaHC- 
nopTHOPi ceTM onpeAeneHHoro perHOHa m aapanee npeAynpewAaTb BOAmena o B03HHKH0BeHHM 
aBapwPiHbix cuTyauMH. peKOMeHAOBaTb nan6oaee paowoHaabHbie MapLupyrw ABUJaenna. (lo ouen- 
waM esponePiCKHX cnei4nanncroB npwweHeHHe 3/ieKTpoHHbix noMOiAHMKOB BOAmena m cwcrreM Te¬ 
neMaTMKM no3BonnT h 2010 r. BABoe yMeHbiuHTb hmcdo AopowHO-TpaHcnopTHbix npoMciuecTBMPt. 
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2 VMPHbiueMMe BpeflHOi o bo3aphctbmb mb cmpywatomyto cpe/ty h CHttmeHue aaipai 3HeprMn. 

nonynaT fla/ibHeiiujee pa38ntne ycrpowcTBa, no3BO/imomne CHMwaTb apeflHbie Bbi6pocw rpa 
/WUMOHHbix ABuraTenefi BHyrpeHHero cropaHMR. ycM/WTcn 6opb6a aa skohomhio HecJjTBHOro Ton 
0MB3 K3K C nOSMUHti CHMWeHMfl 06b6M0B erO nOTpe6neHMB, TSK kl C n03M4MM yMeHbllieHBB o6te- 
mob Bbi6pocoB C0 2 , co3flaioinero napHMKOBbifi a^c^eKT, 

YBennHHTCB ponx aBT 0 M 06 Mneii, pa 6 oTaiomnx Ha a/ibrepHaTBBHbix MCTOHHxxax 3Heprnn: npn- 
poAHbiii ra3, Boflopop, 6 MOTonanBO. Skohommm 3Meprnn 6 yfl 6 T cnocoScTBOBaTb yMeHbuieuMe co6- 
CTBeHHoPi Maccbi aaTOMo6nnx. npHMBHeHne rn 6 pnflHbix cx/iOBbix ycTaHOBOK. OwMflaeicx, hto 06 - 
ojmm pacxofl 3neprMM aBTOMo 6 n/iflMM k 2010 r. no cpaBHenmo c 2000 r. yMeHbUJMrcB Ha 25 %. 

6 yaeT cHHmeH TpaHcnopTHbifi ujyM aBTOMoen/ieii, b nepByio onepeflb 3a cxeT pa3pa6oTxn 
h ncnonb30BaHMfi ManouiyMHbix aBTOMo6MneH. 

3. noBbiiueHMe npMB/iexaTenbHOCTM 3 btomo6m/ix abb noTpe6nTenn. 

flaHHoe HanpasneHMe oxBaTbiBaeT uimpokhh xpyr BonpocoB m cbh33ho co CTperuneHHeM bb- 
Tonpon3BOAHTe/iePi C03flaBaTb aBTOMo6nnn, Han6onee no/iHO OTBeHa»mne HHflXBMflyaribHbiM 3a- 
npocaM KOHKpeTHoro xenoBexa. Mowho owHpaib CHHweHMe po 1,5 nei nepnopnHHOCTn Bbinycxa 
Ha pbiHOK HOBbix Mope/ieii, yBe/iMHeHMe xo/inxecTBa MOAHcJjHKauMpj aBTOMo6xnn, npmvieHeHMe 
HOBbix ycTpoMCTB, noBbiujaioinMX K0M(J)0PT (CHdeM noaaepwaHHfl Heo6xoAHMoro x/iMMaTa b ca/io- 
He. ycrpoMCTB aBTOMaTunecKoro ynpaBnenux arperaTaMM m t. a). 

OcoOyio po/ib 6ypeT nrpaib WMpoxoe npHMeHeHxe MHiJiopMauMOHHbix cncieM, no3BO/inioiflMX 
Bopmemo nonysaTb npx pBxmeHHM o6beKTHBHyio h no/iHyio MHifcopMauwo Kan o pa6oie caMoro 
aBTOMo6nna (cpeflCTBa BCTpoeHHOH flMarHOCTMKH), Tax M pa3/iHMHyio MHc()opMaunio n3 rno6a/ib- 
Hbix nH())opMaunoHHbix CHcreM (ckicTeMbi Te/ieMaTxxii). 3to cpenaeT B03M0WHbiM 6onee 3<t)c|>eK- 
thbho MHTerpnpoBaTb aBTOMOfixnb b o6myio TpaHcnopTHyto cxcTeMy. a BopnTe/ifl m naccawnpoB — 
b CHCTeMy o6MeHa MH^opMauMeii c ppyrMMM piOflbMM. 


§51 


nPMMEHEHME AAbTEPHATMBHbIX BMflOB TOfl/lMBA 


3a nocnepHxe pBappaTb neT aBTOMo6n/ibHax npoMbtw/ieHHocTb pocTnr/ia orpoMHbix 
pe3ynbTaTOB no CHHwenmo copepwaHMx BpepHbix BeipecTB b OTpa6oTaBuinx ra3ax. 3anpeT 
Ha ncno/ib30BaHne 3TnnnpoBaHHbix 6eH3HHOB, npMMeHeHMe KaTa/iMTnsecKnx HenTpann3a- 
ropoB OTpa6oTaBunx ra30B h cospeMeHHbix CHCTeM nxTaHMH ABC. no3Bonnnn cyipecTBeHHO 
yMGHbtiJHTb spepHoe B03fleHCTBne aBTOMo6nnbHoro TpaHcnopia Ha oxpywaiomyio cpe/iy 
h 3popoBbe HenoBexa. 

npx pa6oTe aBTOMo6xnbHbix flBC b aTMOcc^epy BbiSpacbiBaiOTcx He Tonbxo ToxcxHHbie ra3bi. ho h 
payoxHCb yrnepopa (C0 2 ). 3tot ra3 BbinonHaeT BawHyw po/ib b aTMoccJjepe 3eMnx. OflHaxo 3a no- 
cneflHHe 100 neT ero copepwanHe b aTMoct|)epe 3HaxHTenbH0 yBennHnnocb m He noc/ieanioto 
ponb b 3tom xrpaeT aBTOMo6n/ibHbifi TpaHcnopi. HexoTopwe yxeHbie yTBepwflaiOT, hto ysenMHe- 
Hxe coAepwaHMH C0 2 b aTM0C<J)epH0M B03flyxe npMBOflm x mo6a/ibHOMy noTenneHMto. 

flBnraTe/in coBpeMenHbix aBTOMo6xneM ciann 6o/iee 3xoHOMHHHbiMn, a sto npnBeno x yMeHb- 
uieHHto Bbi6pocoB AByoxncn yrnepofla. llpHMeHeHMe a/ibTepHaTHBHbix bmaob TonnHBa Taxwe 
cnoco6cTByeT xax chhwchhhd BpeflHbix BeiMecTB b OTpa6oTaBiunx ra3ax. Tax h CHMweHmo xo/im- 
xecTBa flsyoxxcM yr/iepofla. 

CwHMeHHbie HetfiTBHbie ra3w (LPG — Liquefied Petroleum Gas)aaiOT B03M0>xH0CTb CHH3HTb 
coAepwaHMe BpeflHbix eeutecTB 8 0 Tpa 60 TaBQjnx ra3ax x oflHOBpeMeHHO npxMepno Ha 10 % 
yMenbUJHib xonxHecTBO C0 2 . Bbifle/ixeMoro npx paSote ABC. 
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CmaTbiM npupoflHbivi ra3 (CNG — Compressed 
Natural Gas) — 3T0 amuepHatuBHoe totoimbo, ko- 
ropoe Mower Mcnonb30BaibCfi b ABC c HCKpoBbiM 
3a»<tiraMiieM m b AMaennx. Aw Mcnonb30BaHna 
a xasecrae ronmiBa b ABC oh ao/iwch 6birb cwaT 
flO BWCOKOrO flaBneHMfi, HT06bl 3aHMMaTb M6Hb- 
ujmm o6beM. 3 tot ra3 MoweT TpancnopTHpoBaTb- 
c« b 6annoHax BbicoKoro AaBnewnfl npn ero 
Hcnonb30BaHMM b wanecTBe TonnnBa, o6ecnesn- 
Baercn CHMweHHe BbiGpocos BpeflHbix BeiuecTB 
b aTMOC<t>epy. 

MeiaHon (Methanol) — cnnpraBoe TonnnBO, 
nonynaeMoe b npoqecce nepepa6oT«n HecJ)Tn 
ham KaMeHHoro yr/in. ripn ncno/tb30BaHnn Me- 
raHona b KawecTBe rannuBa aw ABC oGecnenn- 
BaeTCB CHHmeHMe ypoBna flByoKMCH yrnepoaa 
b oTpaSoTaBimix ra3ax Ha 5 % no cpaBneHmo 
c 6eH3HH0M. OflHaKO aw no/iyneHHfi ran we 
MOiuHOCTM Tpe6yeTcn BflBoe Go/ibtnee KO/iMsecT- 
bo Tonmiea, neM npw Hcnonb30BaHHM 6eH3HHa. 

3iaH0/t (Ethanol) — cnwpTOBoe ran/iMBo, 
nony-iaeMoe H3 pacTeHMii, t3kmx wax Kyuypy- 
3a, caxapHbiii tpocthmk h ap>. HMeeT npnMepHo 
Taxue we cbohctb 3, nab MeTawon n npon3BO- 
Aht npn cropaHHM Menbiuee KO/innecTBO OKcn- 
AOB 330Ta H CHHWeHMe COAepWaHHfl AByOKMCM 
yrnepoAa Ha 4 % no cpaBHenmo c 6eH3HHOM. 

OTpa6oTaBiune ra3bi ABC. pa6oTatomero Ha 3TaH0/ie, coAepwaT BpeAHbie anbAernAbi, Koiopwe 06- 
naAaiOT HenpnstTHbiM 3anaxoM, Bbi3biBaioT pa3APaweHne cnnancTbtx oGonoseK opraHH3Ma neno- 
Bexa n He MoryT GbiTb ycTpaHeHbi c noMoiubio KaTannTnMecKnx Henipann3aTopoB. 

Boaopoa (Ho) — ropiOHHii ra3. KOTopwn npn cropaMnn coeAHHneTCfl c khc/iopoaom o6pa3ya 
BOAy. Boaopoa BBnseTca Han6onee nepcneKTHBHon anbrepHainBon yrnesoAopoAHbiM BHAaM 
TonmiBa. Boaopoa Tanwe HB/ifleTcn nepcneKTHBHbiM TonnnBOM aw ncnonb30BaHHB b cnnoBbix 
ycTaHOBKax Ha TonnnBHbix 3/teMeHTax. 

nepesuciieHHbie a/ibTepHaTHBHbie bham Ton/WBa MoryT b OTAenbHbix c/tynanx, ncnonb30BaTb- 
cn aw aBTOMoGHnbHbix ABkiraTeneu. MHorne npon380AHTe/in aBTOMo6nnen wued b cBoeii npo- 
rpaMMe Bbinycn aBTOMo6nnen, KOTOpbie Moryr ncno/ib30BaTb a/ibTepHaTHBHbie bhaw Ton/WBa. 
Han6onee pacnpocrrpaHeHbi aBT0M06n/w. Koropbie MoryT ncno/tb30BaTb HapnAY c 6eH3HH0M 
cwnweHHbiii ra3 nnn npnpoAHbin cwaTbin ra3 (Volvo, Vauxhall, Mersedes n AP-)- 

Bo/tbiuMX ycnexoB b ncnonb30Bannn BOAOpOAa a KanecTee aBTOMo6n/ibHoro Ton/msa Ao6n- 
nacb KOMnaHHA BMW, Koropan pa3pa6oTana ABC, paGoiaioutHe Ha BOAopoAe. ABnraienn onbiT- 
Hbix aBTOMo6n/ien BMW 750hL n Mini Cooper Hydrogen (pnc. 8,1; 8.2) o6opyAoaaHbi cncTeMon 
snpbiCKa wMAKoro h oxnawAeHHoro BOAopoAa, cMeniMBaiomerocfl c B03AyxoM bo BnycKHOM rpy- 
GonpoBOAe. Tawovi noAxoA AaeT B03M0WH0CTb ynyMiunTb HanonHeHrie um/ihhapob ABC Ton/iHBHO- 
B03AyiuH0M CMecbio h CBecTM go MMHMMyMa 3arpfl3HeHne OKpywaioiAeii cpeAbi. 

Hcnonb30BaHne a/ibTepHarnBHbix bmaob aBroMo6n/ibHoro ron/uiBa MoweT HecKonbKO 3aMeAnnTb 
nepcneKTHBy McnepnaHHfl mhpobwx 3anacoB HetJ>TH, ho no/iHOCTbio He peiuaeT ashhom npoGne- 
Mbi. noaTOMy 6onbiuMHCTBO seAytuHX MHpoBbix np0M3B0AHTenefi aBTOMoGwneM ceiiHac snnoTHyio 
3aHHMatoTcfl pa3pa6oTKOM ckinoBbix ycTaHOBOH, rAe ncnonb3ymTC« anbTepHaTHBHbie hctomhmhh 
3Heprnvi- 



Pmc. 8.1. ABT0M06M/ib BMW 740 hi HMeeT Gan 
C WHAKMM BOAOPOAOM. KOTOpbIM MCnO/1b3yeT- 
CH, K3K TOn/IMBO A^B ABC M A^B TOflAMBHOrO 
aneivieHTa, saMeHmoutero oGbiHHbm anKyMy- 
nmop. Hcnonb30BaHHe Ton/iMBHoro 3/ieMeH- 
Ta o6ecneHMsaeT pa6oTy KOHAHiiMOHepa 
Ha CTOBHKax c HepaGoTatoiuHM ABHrateneM 



Pnc. 8.2. ABT 0 M 06 Mrib Mini Cooper, c ABMra- 
TeneM, pa6oTarouteM Ha BOAopoAe 
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§52 


3O0EKTMBHOE MCn0/lb30BAHME SHEPrUM 
M CHMJKEHME BPEflHOrO B03flEMCTBMH 
HA OKPyjKAIOmyK) CPEfly M 3fl0P0BbE HACE/1EHHB 


3anacw yrneBoaopoaHbix bmaob TonnuBa b MMpe orpaHnneHbi. HeKOTopbie MccneaoBaTenM yraep- 
waaioT, hto 3tmx 3anacoB xbbtmt Ha 60-80 neT, 6onee neccMMMCTMHHO HacTpoeHHbie yneHbie ro- 
BOpflT, hto Me/ioBenecTBO HcnepnaeT stm 3anacw nepe3 40 /ier. C apyro* ctopohm. Bee 6o/ibwyio 
03a60HeHH0CTb Bbi3bisaeT 3arpa3HeHne OKpywaiomeM cpeaw. He nocneaHioio ponb b kotopom 
M rpaiOT aBT0M06nnn. 

HeKorapoe BpeMsi Ha3aa cyipecTBOBano MHeHtie, hto Ha CMeHy aBT0M06n/inM c npMBWHHbiM 
flBC npHfleT -SKOnorMHeCKM HMCTbIM 3neKTpMHeCKMM aBT0M06n/lb». BbUlH C03/iaHbl BapHaHTbl 
3/ieKTpoMo6nneii, rae ana npMBoaa BeayipMX KO/iec Mcno/ib30Banncb 3/ieKTpoaBMraTe/iM, 
a 3anac 3/ieKrpo3HeprMM ana Heo6xoanMoro npoSera. o6ecnenMBanca aKKyMynaropHbiMM 6aia- 
peflMM, KOTopbte pacnonaranMCb HenocpeacTBeHHO Ha aBTOMo6Mne m MornM noa3apamaTbcn 
na cneana/ibHbix 3apaaHbix CTaHpaax (pmc. 8.3). 

TaKOfi noaxoa ncnonb30BaHHB anKyMynaTopHbix 3nenTpoMo6MneM MmopapoBan oHeBMaHbiii 0arn. 
mo 3 to nonnocTbio ne pemaeT Bonpoc rno6anbHoro 3arpa3HeHMa ottpywaioiaeM cpeaw. flan 3a- 
pnaKM aKKyMynmopoB Mcnonb3yeTca aneKTpoaHeprMa. nonynaeMaa ot aneKTpocrraHpMM. Koropbie 
b cBoeM 6o/ibWMHCTBe cwkiraioT ymeBoaopoaHoe TonnMBO. flpM 3tom 3arpa3HeHMe OKpywaioiaeM 
cpeabi npocTo nepeHOCMTca b apyryio MecTHOCTb. B KOHpe 1990-x it. b HecKonbKMMM KpyriHbiMM 
npon3BoanTenaMn aBTOMo6MneM 6binn npMnoweHbi onpeae/ieHHbie ycMnna, HTo6bi opraHM30BaTb 
LLJMPOKMM aBT 0 M 06 M/lbHblM pbIHOK 3/ieKTpHHeCKMX aBT 0 M 06 MneM B HIT. KanM(J)OpHMa, HO 3TM yCH/lHB 
noTepne/iH Heyaany. nacTMHHo H3-3a orpaHMneHHoro 3anaca 3Heprnn (SHeproeMKOCTM) aKKyMyna- 
Topos, ncno/ib3yeMbix Ha stmx 3/ieKTpoMo6Mnax, ho rnaBHbiM o6pa30M noTOMy hto caMH aKKyMy- 
/iBTopHbie 6aTapen, o«a3anMCb oseHb aoporHMM b npon3BoacTBe. m MMenn c/imidkom ManeHbKMM 
pecypc ao Heo6xoanMOCTn mx noa3apaaKM m/im 3aMeHbi. HeKOTopbie ncc/ieaoBaienn Tatowe noa- 
BepranH comhbhmio y/iyntueHMe 3Koaornn b tom cnynae, ec/in 6onbUJMHCTBO TpancnopTHbix 
cpeacTB b MMpe 6yayr aneKTpMnecKMMM. noTOMy hto npon3BoacTeo (m nepepa6oTKa) 6aTapeM cbb- 

3aHbi c npMMeneHMeM orpoMHoro KO/iMHecTBa 
TBwe/ibix MeTaa/ioB, tbkmx Ka« cBMHep m waa- 
mmm. Heywe/iM sto 03HanaeT KOHep MenTbi 06 
3^eKTpoMo6Mae? Hh b «oeM cnynae! Snetcrpo- 
M 06 M/ 1 M, 8ep0BTH0. 6yayT MCn0/lb30BaTbCB 
To/ibKO ana Bbino/iHeHMH cnepManbHbix 3aaan. 
TaKMX nan opraHM3apMa KOMMepnecKMX nepe- 
bo3ok b ropoacKMx peHTpax. Bonee npaBMnb- 
HblM 6yaeT CHMTaTb 3/ieKTp0M06MneM TOT. 
Ko/ieca KOToporo npMBoanTca b aeMCTBMe 
3/ieKTpo3HeprneM, m 3aTeM ywe pa3aenMTb 
TaKMe TpaHcnopTHbie cpeacTBa Ha TpM TMna, 
k nepeoMy M3 hmx. npMHaanewMT npocTOM antry- 
MynaropHbiM 3/ieKrpoMOOM/ib. BropOM eapnaHT — 
3TO TM6pnaHblM 3BT0M06M/lb HEV (Hybrid 
Electric Vehicle); b HeM aBMraTe/ib BHyrpeHHe- 
ro cropaHMa npMBoaMT a aeMCTBMe renepaTop. 
npoMSBoaaipMM b cbok) onepeab 3/ienTpo- 
3HeprMK) ana npMBoaa Konec. HaKOHep. 



Pmc. 8.3. 3apnAHan cTaHpMa ana aneKTpo- 
mo6mab 
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b nepcnewTHBe 6yayi MCnonb30B3Tbca aBTOMoSMAM, b kotopwx aneKTposHeprMa nonyHaerca c no- 
Mombto TonnMBMOro aneMeHTa. B MMpe npMHBTO HaawBaTb rawne aBTOMo6nnn FCEV (Fuel Cell 
Electric Vehicle — aBTOMo6nnb Ha TonnMBHbix 3neMeHTax). noxome, mto b TeneHHe cneflyiouiefi 
nocoBMHbi cToneTMB aBT 0 M 06 MAM Ha TonnMBHbix aneMeHTax nocTeneHHO ciaHyr craHAapTHbiM 
rnnoM zierKOBoro aBTOMo6nns, a rMfipMAHbie noMoryr crnaAMTb nepexoAHbiM nepnofl. flBHratenb 
BHvrpenHero cropaHMa b kohcmhom caeTe CTaHeT ycTapeBWMM h CTapoMOAHbiM, m mu 6yaeM 
cMOTpeib Ha nero Taw, KaK Mbi ceMMac cmotphm Ha napoBo* ABMraTenb. b to BpeMa koh ocraHeT- 
cs He6o/ibiuoe KOAMMecTBO aKKyMynaTopHbix aceKTpoMo6n/ieH. KOTopbie 6yAyT nepeABMraTbca 
no MapuipyTaM, ne camlukom yAaneHHbiM ot MecT mx noA3ap«AKM. HTo6bi 6onee acHO npeACTa- 
BHTb 3TO 6yAyiuee. Mbi aoawhu paccMOTpeTb rn6pnAHbie 3btomo6mam m aBT 0 M 06 MAM Ha TonnMBHbix 
aneMeHTax 6onee noApo6H0, ho cHaaana Heo6xoAMMO paccMOTpeTb BapnaHTbi aKKyMynaTopHbix 
6aTapevi m mx B03M0WHbix anbTepHaTMB, pawe ecnM aKKyMynaTopHbie aBTOMo6nnn wagt orpaHM- 
xeHHoe npHMeneHHe. 


AKKyMy/lJITOPHblE BATAPEM 


AKKyMynnTopHbie 6aiapen (hah aKKyMynaTopbi) abaaiotca o6a3aTenbHOii npMHaAnemHOCTbio 
ofibiHHoro aBT 0 M 06 MAB c ABC. Ohh ncnonb3yioTCB aab 3anycKa ABMraTena c noMombio cTapTepa 
h ofiecneHUBaoT aneKTpoaHeprneM pa3AMMHbie noTpe6nTenn npn crroaHKe aBT 0 M 06 nnn c Hepa6o- 
TaioiAHM ABHraTeneM. Ann noA3ap«AKn aKKyMynaTopHOM 6aTapen m nonyneHHH aneKTpoaHeprMM 
npM ABHweHHH aBT 0 M 06 nAfl Mcnonb3yeTca reHepaTop. Koropbiii npMBOAMTca b AeiiCTBMe ot ABC. 
Han6oAbiuee pacnpocrpaHeHMe b KaaecTBe aBTOMo6nnbHbix nonyaMAM CBMHUOBO-KMcnoTHbie aK- 
KyMyABTopbi. KaKOBa me a^eKTHBHOCTb Tanoro MCTOMHMKa 3Heprnn? 

SHeprHB, nonyaaeMaa npn cropaHMM 1 nr 6eH3HHa. npMMepHO 3KBMBaneHTHa 12 kBt/h, 
H3 KOTOPOH 4.5 kBt/h npeo6pa3yeTca b MexaHMaecwyio SHeprnio b oSbiMHOM aBTOMo6nnbHOM 
ABC. CraHAapTHbrn aBTOMoSMAbHbiM CBMHpoBO-KMcnoTHbiM aKKyMynarop HanpameHneM 12 B. eM- 
KOCTbio 50 A-a. HaKannHBaeT 3HeprMM 0,6 kBt/h h BecHT npM6nM3MTenbH0 20 wr. TaKHM o6pa30M. 
Ana nonyseHHa aHeprMM 3KBMBaneHTHOM 1 n 6eH3HHa. c yaeTOM HeM36emHbix noTepb npn ee 
npeo6pa30BaHnn, noTpe6yeTca KOMnneKT aKKyMynaropHbix 6aiapen BecoM npMMepHO 160 wr. 
riOHATHO. MTO Ana o6ecneaeHna AOCTaTonHoro npo6era 6e3 noA3apaAKM aKKyMynaTopHbin aneKT- 
poMo6nnb c t3khm TnnoM aKKyMynaTOpoB 6yAeT HMeTb oaeHb 6oAbiiiOH Bee, h ero SKcnnyaTauna 
CTaHOBHTCa MaAOSlJxfceKTHBHOn. 

B 70-roAbi XX Bewa 6binn HaaaTbi pa 60 Tbi no pa3pa6o™e 6onee 3<t>(J>eKTHBHbix aKKyMynaTOpoB. 
B HacToamee BpeMa cymecTByioT KOHCTpyKUMM aKKyMynaTopHbix 6aiapePi, KOTopwe aBnaioTca 6onee 
3Cl)({)eKTHBHblMM, MeM CBMHUOBO-KMCAOTHbie (HHKeAb-K3AMHeBbie, MOHHO-AMTkteBbie M AP.). HeCMOTpa 
Ha TO MTO SHeproeMKOCTb stmx aKKyMynaTOpoB 3HaMHTenbHO Bbime, seM y cBMHuoBo-KHcnoTHbix. 
cTOHMOCTb Bcex 3Tnx aKKyMynaTOpoB 6e3 HCKAtoMeHHa HaMHoro 6onbiiie. xotb sacTb mx ctommoctm 
KOMneHcapyeTca 6onee aoatmm cpokom cnym6bi (pmc. 8.4). 

Oahom M3 B03M0mHbix anbTepHaTMB aKKyMynaropHOM SaTapee aBnaeTca KOHAeHcaTop, KOTOpbiii 
aiJitljeKTMBHee HaKannMBaeT 3HeprMio m MMeeT nysiuMe noKa3aTenM b OTAaae SHeprMM (aKKyMyna- 
ropbi neperpeBaioTca, ecnM SHeprMio 3a6MpaTb ot hmx camujkom 6biCTpo), BaTapen m3 GonbUJMx 
KOHAeHCaropoB cnoco6Hbi HaKanAMBaTb 3HasMTenbHbie KOAMaecTBa aneKTpoaHeprMM. BMecTe 
c TeM KOHAeHcarapbi He noAXOABT Ana AonroBpeMeHHoro aKKyMynMpoBaHMa 3HeprMM, ohm 3<t>4)eK- 
TMBHbi ronbKO npM KpaTKOBpeMeHHOM ee coxpaHeHMM, nanpMMep Ana HaKanAMBaHMa 3Hep- 
tmm npa rapMomeHMM. nepeA TeM nan oTAaTb ee npM pa3roHe (Tan Ha3biBaeMaa peKynepapMa 
SHeprMM), B 1997 r. (JiapMa Honda npoAeMOHCTpapoeana aBTOMo6MAb c 6aTapeeM KOHAencaTo- 
Pob, KOTopaa Morna HaKanAMBaTb aHeprMM aoctatomho, hto6w cHafimaTb ew aneKTpoABMraTenb 
b 10 kBt b TeseHMe 12 c. t. e. AOCTaTonHoro apeMeHM Ana ocymecTBneHMa pa3T0Ha Ha asrocTpa- 
ne mam aa« coBepmeHMa o6roHa. HenoTopbie anoHCKMe MCcneAOBaTenbCKMe rpynnbi npeAnonai a- 
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IOT MCn0Jlb30BaTb KOM6HHaMMIO 3(t>c|)eKTMBH0- 
ro aKKyMy/ifliopa (HMKe/ib-KaAMMeBoro m/im 
HOHHO /lllTHeBOro) H BblCOKOMOIHHOrO MOHflen- 
caTopa ann nonyieHMH nerKoro. anacTMHHoro 
m MouiHoro 6y<J>epHoro HaKonuTensi aneprMM 
An« rn6pn«Horo aBTOMo6n/iB. 

CBoeo6pa3HbiM aKKyMy/isvropoM, 3anacaio- 
IUBM MexaHMHecKyto SHeprnio, MoweT cnywnTb 
SannoH, b kotopom noA bwcohhm AaB/ieHMeM 
HaxoflBTcn B03flyx. CwaTbin B03flyx, noflaBae- 
Mbiii npH onpefleneHHOM AaB/ieHMM b unmiHApbi 
nopumeBoro ABnraTe/is. MoweT nepeMemaTb 
nopujHM, h hx nepeMemeHMe mowho ncno/ib3o- 
B3Tb ABB ABMWeHMB aBT0M06H/15). TpaHcnopT- 
Hbie cpeflCTBa c B03AyuiHbiM flBuraTeneM h/im nHeBMoa6TOMo6n/in He BB/ifl/incb peflKocTbio bo bto- 
POM no/iOBHHe XIX b. m AOBO/ibHO ujHpoKO ncnonb30Ba/!MCb KaK rpy30Bbie aBT 0 M 06 n/in m 3aBOACKMe 
aBTOKapbi. OflHaKO orpaHMneHHbiM 3anac xo^a tskmx aBTOMo6nneM m onacHOCTb B3pbiBa 6a/inoHos 
He no3Bo/iM/in HM ycneujHO KOHKypnpoBaTb c «pyrnMn TnnaMM TpaHcnopTHbix cpeflCTB, hto npMBeno 
k npaKTMHecKH no/iHOMy mx MCMe3HOBeHHio. B Hawn ahm k Mflee TaKoro aBT 0 M 06 M/ifl CHOBa sepHy- 
nncb_ ®paHL(y3CKaB KOMnaHna Zero Pollution Motors b 2000 r. co3flana aBTOMo6nnb e.Volution, ko- 
Topbiw npMBOflMTCfl B fleiicTBMe /jByxunriHHflpoBbiM ABuraTe/ieM, pa 60 TaiomHM Ha cwaraM B03Ayxe. 
Bo3flyx HaxoflHTCB b 6annoHe M3 yrnepo/jHCToro nnacTMKa noA AaBnenneM 30 000 Klla h noAaercs 
b ABMraie/ib c noMoutbio cf>opcyHKM c 3/ieKTpoHHbiM ynpaBneHweM. 3tot aBTOMo6M/ib MoweT ABMraTb- 
cn c MaKCHMa/ibHOM cKopocTbio 96.5 KM/H. 3anaca cwaioro B03Ayxa b 6annoHax c o6u»hm oSaeMOM 
B 300 n xsaTaeT Ha npo6er 200 km. 3anpaBKa 6annoHOB MoweT npoM3BOAMTbca Ha KOMnpeccopHoii 
craHUHM b TeneHkie 3 mmh mum ot AOMaujHero KOMnpeccopa c 3/ieKrponpHBOAOM b TeneHMe 4 h. 

TaKHM aBT0M06n/lBM npMCyiAM HeAOCTaTKH. CBOMCTBeHHbie aKKyMy/lHTOpHbIM aBT0M06nriflM: 
HH3Kan 30$eKTMBHOCTb, Ma/JbiM 3anac xoAa m nepenoc 3arpn3HeHnii onpywaiomeH cpeAbi b MeciHOCTb. 
rpe HaxoAHTCB 3/ieKTpocTaHLiMa. BMecTe c TeM, TaKHe aBTOMo6n/in Moryi HaMTM npMMeHeHMe b ro- 
popax c He6naronpnBTHOH SKonorMnecKOM o6cTaHOBKOK, nocKoribKy Bbi6pocbi BpepHbix BemecTB 
ot TaKoro asTOMo6M/ifl npaKTMHecKM pasHbi nynio. He cnynaMHO npaBMTe/ibCTBO MeKCHKM 3aKa3a- 
no 40 000 aBT0M06nnefi e.Volution abb 3aMeHbi 6eH3HHOBbix m AM3e/ibHbix 3BT0M06M/ieM-TaKCM 
r. MexHKo, rpe B03Ayx CM/ibHo 3arpfl3Hen. 



Phc. 8 4 AKKyMynnTopHbiH 3/ieKTpoMo6n/ib 
npoH3BoacTBa GM 


3/IEKTP0flBMrATE/1M 


Jlio6oii Tun sneKrpMHecKoro TpaHcnopTHoro cpeACTBa Hyx<AaeTCB b tbtobom npMBOAHOM sneKTpo- 
ABHraiene. Harianne ero h BB/iaeTca npn3naKOM 3/ieKTpMHecKoro aBT 0 M 06 M/ia. KorAa rn6pHAHbie 
aBTOMo6nnn m aBTOMo6nnn Ha ron/iHBHbix 3/ieMeHTax 3aMeHBT aBTOMo6M/iM c ABnraTe/WMn BHy- 
TpeHHero cropaHMB, noHaAo6HTCB Bee 6onbuie h Sonbiue t3kmx ABHraTenen. 0nTHMH3aunfl hx 
KOHCT pyKUMW CTaHOBMTCB OHeHb BawHoii npo6neMOii. 

OAHa M3 npo6neM. xotb h He caMas BawHan, cBB3aHHasi c Hcnonb30BaHMeM nepBbix 3/ienTpoMO 
SHneii, 3aK/iK)Hanacb b tom, hto Ha hmx ycTaHaB/iMBanncb Ma/ioMomHbie aneKTpOABHraTe/iM c eme 
6onee He3cJ)<t>eKTMBHOM cncTeMOM ynpaBneHnn, Koropbie 6binH ujyMHbiMM m HMenn nnoxyio OTAany. 
SneKTpMHecKMtf cm/ioboh y3en. npHeMneMbin a^b 3/ieKTpoKapa. Mo>KeT 6biTb He coBMecTHMbiM 
c nerKOBbiM aBTOMoenneM. B Hanane 1990-x Ka3anocb. hto sbiSop MewAy aneKTpoABMrare/wMM ne- 
peMeHHoro m nocTOBHHora toks OKOHHarenbHO c6artaHCHpoBa/icfl. 3ne ktpoabm raTen m nepeMeHHoro 
TOKa B OCHOBHOM MMetOT 60 /lbLUytO MOIHHOCTb, HO Tpe6y»T npeo6pa30BaHHH nOCTOBHHOrO T0K3 OT aK- 
KyMynwiopa a nepeMeHHbiH, nnTaiomnM tokom sneKTpOABMraTenb. flpoTOTHnw sneKTpMnecKMX aero- 
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MaGa/iea, xoropbie noflBanacb K 2000 r. (a ocmobhom b flnoHaa), npaMexana CHMxpOHHwe flaara 
imh nepeMenHoro roxa. xoro ct>apMa Honda acnonb30Bana GecweroxHbia Morop-reHeparop. ycTa- 
hobmb ero MewAV ABarareneM a TpaiiCMaccaefo na caoeM ra6pnflH0M aBTOMoGane Insight, Aowen 
uieM no cepaanoro npoaaeoACTsa. BonbwaHCTBO coBpeMeHHbix raroBbtx ABaraTenea nepeMeHMoro 
roxa pafioxaioT npn aanpflweHaa a npeflenax 70-120 B, mto nenneron pe3ynbTaroM xoMnpoMacca 
MemflY pa3MepaMix aneHTpoABararenn, ero MOWHOCTbio a aneHTpasecxoa 6e3onacHOcrrbio. Ochob- 
Has Macro coBpeMeHHbix 3neKTpoMo6anea acnonb3yeT OAHOCtynenHaTyio TpaHCMxccmo 3a cser cno- 
co6hoctm mroaoro anexrpoABaraTenfl pa3BaBaro MaxcaMyM apyrowero MOMema npa oxeHb 
HeGonbwoa cxopocTa. C noMombio coBpeMeHnoa rexHonoraa a npaHyAHTe/ibHoro oxnawAeHast aneH- 
rpoABaraTena MoryT o6ecneMaBaro onenb BbicoKoe cooTHOuienae xpyTftwero MOMeHTa k aecy. flaa- 
raTenb xoMnaHaa Zytec (Benaxo6paTaHafl) co3AaeT apyrowaa MOMeHT60 H-m npa aece Bcero 13 xr 
a asnaeTca AOcraroMHO xoMnaxmbiM, Mrofibi 6biro cMOHTapoBaHHbiM npaxraMecxa b crynaue xoneca. 

HiaBHoe Mecro a coBpeMeHHoa cacieMe ynpaB/ienan anexTpoABaraTenstMa 33HaMaex 
aneKTpoHaxa, a Bee coBpeMeHHbie aneRTpoABararona He aMeiOT werox. Ha 6onbwaHCTBe 3nexT- 
poMo6anea ceroAHSt acno/tb3yeTcn 3/iexTpoHHoe ynpaBneHae ABaraTennMa, ocHoeaHHOe Ha Bbi- 
coKOsacTOTHOM npaHpane. Bo3mo>kho 6o/iee coBepuieHHoa anbrepHaTaBoa ciaHeT BexropHoe 
ynpaBneHae. xoropoe 6bino npoAeMOHCTpapoBaHO anoHCxoa 0apiaoa Mitsubishi Ha CBoeM xoh- 
uemya/ibHOM aBT 0 M 06 ane a xoropoe oSecnenaBaeT ewe 6onbwyio 3<J)c}>exTaBH0CTb. 

3/ieKTpanecxae aBTOMOoana MoryT axoHOMaro SHepraio nyieM pexynepauaa (ot naT. recu¬ 
perator — chobs nonyHaiowna, BoaepawarawM*)- 3to AOCTaraeroa nepeBOAOM rnroBbix anexTpo- 
ABararenea b pewaM reHeparopa. Hro6bi 3anacTa Macro xaHeTanecxoa 3Hepraa. xoropaa 
Tepaeron (nepexoAaT b Tenno a pacceaBaeroa) bo Bperaa ropMO>xeHaa. flna o6ecneseHaa 
3(Ji(J)eHTaBHoa pexynepauaa Tpe6yeroa anexTpoHHoe ynpasneHae. mto b arore no3BonaeT 
cywecTBeHHO yBenaxaro npoOer anexTpaxecxax a ra6paAHbix aBTOMo6anea. 

TaxaM o6pa30M, ceroAHa mowho cxa3aTb. mto axxyMynaropHbie 3nexTpoMo6ana aiaeiOT npaBO Ha 
wa3Hb. HO b ochobhom — b BHAe TexHonoraMecxax TpaHcnopTHbix cpeACTB c He6onbwaMa npo6e- 
raMa. Bonee nepcnexraBHbiMa aBT0M06anstMa aBnaroroa 3nexTpoMo6ana Ha ronnaBHbix sneMeHTax 
a rabpaAHbie aBTOMo6a/ia, xoropbie aBnaioTca npoMemyroxHbiM 3seHOM, xoropoe Heo6xoAaMO npa 
nepexoAe ot TpaAauaoHHbix aBTOMo6anea c ABC x ronnaBHO-aneMeHTHbiM xoHCTpyHuaaM. 


rMBPMflHblE ABTOMOBM/1M 


OHeeaAHbiM cnocofioM npeoAonero orpaHaseHHbia 3anac xoAa axxyMynaropHbix anexTpoMoSa- 
nea asnaeTca acnonb30BaHae He6o/ibWoro ABC a anexTpaaecxoro reHeparopa a^b noAsapaAxa 
axxyMynaropHbix baiapea bo Bpeiaa ABarxenaa. Pa6onaa o6beM ABC MoweT 6biTb BbiGpaH a3 He- 
o6xoahmocth nonyxenaa cpeAnea mowhocth. Tpe6yioweaca aBTOMo6anio, a He MaxcaManbHoa, 
HywHoa /via ycxopeHaa. Rpa stom ABC 6ojibtuyio aacTb BpeMeHa Mower pa6oTaTb b pewaMe 
Haanyawea axoHOMaaHOCTa a roxcanHOCTa 0 Tpa 60 Taswax ra30B (ana Aawe na speiaa Bbixnio- 
xaTbca). Aha o6ecneaeHaa Heo6xoAaMoa actxtexTaBHOCTa pa3roHa raoweT oAHoapeMeHHO 
acno/ib30BaTbca aHepraa ot axxyMynaropHbix 6aTapea a ABC. 

B AeacTBaienbHOCTa rabpaAHbie aBT0M06ana Moryr 6biTb pa3AeneHbi Ha ABa xnacca: nocneAO- 
earenbHbia ra6paA. b xotopom Bca aHepraa nepeBOAaroa b anexTpaxecTBO, a napannenbHbia raopaA 
(pac. 8.6), b xotopom ABC coeAaHaeroa c seAywaMa xonecaMa MexaHasecHa xepe3 TpaHCMaccaio, 
a noTox 3nexTp03aepraa nepeAaeica napannenbno. riocneAOBaTenbHbia Tan AaeT KOHCTpyxTOpy as 
T0M06ana Haa6onbwaa bw6op xOMnoHOBxa, noroMy hto ace coeAHHeHas (3a acKmoseHaeM npaBOAa 
ot rnroBoro ABaraTenn x BenywaM xonecaM) - anexrpaxecxae. xawQbia yaen Mower 6b.Tb paaMe- 
weH b nioboM Mecre aBTOMObanfl a c HaaSonbinaM yA06cTB0M. C APyroa CTOpOHbi. npa napannenb- 
hom Tane MomeT acnonbaoBaTbcn 6onee nerxaa a Manora6apaTHb.a sneKTpoABararenb. B nocneno- 
BaTenbHOM ra6paAe 3nexTpoABaraTenb AonweH pa38HBaTb nonayw ABawywyw cany, b to Bpewn xax 
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Phc. 8.5. ABTOMo6M/ib KOMnawMM DaimlerChrysler Bbino/iHeH no cxerue napan/ie/ibHoro «rw6- 

pnfla»: 1 — ABC (wecTHUM/niHflpoBbiM); 2 — 3/ieKTpo/jBMraTe/ib N® 1; 3 — cuenneHMe; 4 — 3/ieK- 
TpoABMrate/ib N 9 2: 5 — aBTOMaTHHecKan Kopo6Ka nepeaas 


8 napanne/ibHOM rn6pMae oh HyweH ana o6ecneHeHM8 TO/ibKO 30 % stom CM/ibi. rn6pnaHbiM aBTOMO- 
6nnb BK/iKwaeT 8 ce6a flBnraie/ib BHyrpeHHero cropaHHa m 3/ieKTponpnBoa aaa onTMMa/ibHoro mc- 
nonb30BaHnn 3Heprnn. MexaHHsecKaa 3 Heprna TopMoweHMn npeo6pa3yercn b aneKTpMHecKyio m hs- 


Kan/iHBaeTca b aHKyMy/wopHOM 6aTapee. ABC pa6oiaeT npH Han6onee 3<Jxt>eKTMBHbix ckopocthx 
h Harpy3Kax. OnpMa Nissan npoaeMOHCTpMpoBa/ia stot rn6pnaHbiM npMBOa b 1999 r. <pnc. 8.6). 

B TeneHHe flonroro BpeMeHM OTHOweHMe k rn6pnAHOMy aBTOMo6n/iK) onpeaens/iocb CTOMMOCTbio npHMe- 
HeHHa BMecrro oahoh — AByx CMAOBbix ycTaHOBOK: ABC m 3AeKTpoABnraTe/ia, a sto o3HaHano, hto TanoM 
aBTOMo6nnb Bceraa 6yaeT aopowe, neM ero KOHKypeHTbi. CoBceM HeaaBHo npoBeaeHHbiPi aeTaAbHun 
aHann3 noKa3an, hto rn6pnaHbin aBTOMo6nnb mo wet 6 biTb KOHKypeHTOcnoco6HbiM, noraa 6o/iee Bbico- 
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Phc. 8.6. rM6pnAHbiM aBTOMo6n/ib: 1 — cmh- 
XpOHHblM SAeKTpOaBMraTenb C nOCTOSHHblMM 
MarHMTaMH; 2 — npeo6pa30BaTe/ib; 3 — mohho- 
AHTHesbiM awKyMynsnop; 4 — BapMarop CVT; 
5 — sneKTpoaBMraTeAb; 6 — cpen/ieHMe; 
7 — aanratenb OG 18DE 


Kaa CTOHMOCTb KOMneHCHpyercfl nyMiueM skoho- 
MMHHOCTblO M HM3KMMM BpeAHblMH Bbl6pOCaMM, KO- 
TOPbie flBABKDTCH pe3y/)bTaTOM AeiiCTBMfl CHCTeMbl 
ynpaBneHHB SHepruen, 3anAiowaioiaeiicfl a ee tm6- 
koctm m cnoco6HocTn 3anacaTb, pereHepMpo- 
BaTb m coxpaHSTb 3Heprnio. Koropan TepneTCH 
B 06blHHblX ABC (PMC. 8.7). 3TM HOBbie noaxoabl 
npMBenM k co3aaHMto <J)MpMaMM Toyota m Honda 
rn6puaHbix aBT0M06M/ieM Moaenen Toyota Prius 
m Insight. UJaccM rM6pMaHoro aBT0M06nAH Toyota 
HV-M4 BK/iioMaeT b ce6n aaanTMpoBaHHbiM 6eH3M- 
HOBbiM cm/iobom arperar o6beMOM 2.4 n. KOTopwM 
pacnoAoweH nonepenHO cnepeaM. Han6o/iee one- 
BMAHblMM HOBUjeCTBaMM flBAflIOTCfl: CMOHTMpO- 
BaHHblM C3aaM 3/ieKTpoaBMraTe/lb (C npMBOAOM Ha 
3aaHMe Ko/ieca) m fiaiapes anKyMy/mropoB. ycTa- 
HOsneHHaa Bbiuie, no yTBepwaenMto <t>MpMbi 
Toyota, b 2003 r, aBTOMo6nnn Toyota Prius Hana/iM 
npMHocMTb npMObinb <)>MpMe ot mx npoaawM. 


326 













PHC. 8.8. rH6pHAHblM 3BT0M06H/1b Ford 


rn6pnflHbm aBT 0 M 06 n/ib Honda Insight npeflCTaB/ineT coGort nerKoaoti aBTOMoGnab c AByxMecT- 
HbiM Ky30B0M wyne n c rn6pMflH0ii CMaoBoii ycraHOBKOM. CnaoBO(i y3en MHTerpnpo B aH tsh me. wan 
b h 3 aBTOMo6nne Toyota Prius, c ncnonb30BaHneM KOHuenunB Honda (IMA). Hcnoab3yeTcs Tpexqu- 
nBHflpoBbiM, 12-KnanaHHbm. oAHo/impoBbiB gBHraienb c aaempoABHraTeaeM-reHepaTopoM, koto- 
pbiii pacnonomeH Mea<Ay AenraTeaeM n nsTBCTyneHMaTOM MexaHHHecKOfi kopo6kom nepe^as. flBura- 
xenb aBTOMoGnas Insight BMeeT MomnocTb 68 a. c. h MaKCBManbHbiB KpyraiAMM mqmbht 91 H-m npH 
4 800 mmh x . npB no/iHOM ncno/ib30BaHBM 3/ieKTpoABnraTensi MomHocTb b cpegHeM noflHMMaeTCfl 
AO 76 a. c.. a MaKCMMaabHbiH kp/tsuahw MOMew y B eanHMBaeTCfl go 113 H-m Bcero npn 1 500 mmh 1 . 
mo no«a3biBaeT npenMyutecTBo snempoABuraTe/in, KOTopbiix paaBusaeT MaKCHMaabHbie KpyrniAMe 
MOMeHTbi npn HB3KBX oGopoTax. 3th MB(t)pbi yKa3biBaiOT TatOKe Ha to, hto aBT 0 M 06 nnb Insight nB/m- 
ctch rn6pnAOM b MeHbweM cieneHH, neM Toyota Prius — ABC h anetcrpoABHraTeab cGaaaHCupoBaHbi 
b 6o/ibiiieM cieneHH. rVi6pnAHbiH aBTOMo6nab Insight OTaHnaeTca ot Tex rn6pnAHbix bbtomo6m- 
aeii. Koropbie AeMOHCTpnpoBa/iMCb b KOHpe 90-x rr, KOMnaHMflMH Citroen h FIAT, h wa>t<AbiH M3 ho- 
Topbix 6 bin b 6onbweH CTeneHM 3neKTpoMo6nneM c HeSo/ibLUHM ABC h reHepaTopaMn, KOTopwe 
3aMCHnnn aKKyMy/mTopbi. ripn paapaweHHbix aKKyMyntrropax h ABuraTene, paGoTaioujeM b Mano- 
MOIAHOM pewBMe, 3TM aBTOMoGM/iH Moran ABHraTbCB co CKopocTbio He 6onee 50 KM/H. B t3khx cny- 
nasx ABC McnonbaoBancs TonbKO K3K aBTOHOMHbin hctohhhk 3 /ieKTpnHecTBa. yae/iHHHBafi bosmow- 
noe paccTOBHHe ot aapnAHon cTanpHn. B HacTORiyee speMH Mnorne aBTOMoGnnbHbie KOMnaHHM 
(Volvo. Ford, FIAT. GMC n AP-) HMeiOT cboh onbiTHbie aapnaHTbi rn6pHAHbix aBTOMo6nneM (pno. 8.8). 



Pmc, 8.7. UlaccH rn6pnAHoro aBTOMo6n/m 
Toyota HV-M4 



TOn/lMBHblE 3/lEMEHTbl 


Ton/iHBHbm aneweMT - 3to 3/ieKTpoxnMnsecKoe ycTpoixcTBO npeoGpaaoBaHHB 3»eprm. Koropoe 
3 a cneT xHMHHecKon peaKunn npeoGpaaoBbieaeT boao P oa n khchopoa b anempuHecTBO. 8 pe- 
aynbTare more npouecca oGpasyeTcs boab h BbiAenaeTC* Gonbwoe KonnnecTBO ^na Tonn^ 
HbiH aneMeHT onenb noxow na aKKyMynmop. Korapbin mo>kho aapsAHTb m 33TeM ncnonbaoaaTb 
HaKonneHHyio 3neKTpnHecKyio SHeprnio. 

HaoGpexareneM ronnnBHoro aneMema CHHTatOT Bnnb*Ma P. Tpyaa. KOTopbin M3o6pen ero erne 
B 1839 r. B 3 Tom TonnHBHOM aneMeHTe b KanecTBe aneHTponma ncnonbaoBancs pacrsop cepHOft 
KHcaoTbi, a b Kanecxae Tonanea - boaopoa. kotopuh coeAHHsacs c KHcaopoAOM B cpefle oK^ 
nmean. CaeAyei oTMeTHTb, hto ao neABBaero BpeMenn ronansHbie 3 aeMeHTb. HcnoabaoBaanCb 
ToabKO b aa6opaTopnnx m Ha kocmhhcckmx annapaTax. M 

B nepcneKTHseTonawBHbie aaeMenTb, CMoryr cocraanTb KOHKypeHumo mhowm,«»«««• 
creMBM ahh npeo6 pa3 o B a H nfl aneprHH (BKa-onar. raaoeyK) TypGnny 
b aaroMoGHae m 3ae KT pnHecKnM GarapennaM b nopTaTHBHbix ycTponcTsax. 
peHHero cropanHfl c^nrawr ronaneo m ncnoabayiOT ABaaenne. coaflannoe pacuiMpenneM bm- 
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Aenatoutwxca ”pn crops hmm ra3O0. Ana BbinonHeHMa MexaHMMecnoM pa6oTbi AKKyMy/WTopHbie 
6aTapen xpaHBT aneKTpusecKyio aHepruw, npeo6pa30BbiBaa ee aaieM b XMMMHecKyto SHeprMio. 
Horopafl npn Heo6xo/»MMocrn MOweT 6biT b npeo6pa30BaHa o6paTHO b 3/ieKTpnsecKyio 3Hep- 
i HHi. noTeHUHanbHO ronnuBUbie aneMeHTbi oseHb 3tJ)0eKTMBHbi. Eme b 1824 r. <t>paHuy3CKMii 
ysewbiPi Kapwo AOKa3an, mto pMunbi OKaTMa-paciunpeHMa ABMrarena BHyrpeHHero cropaHun we 
Moryr o6ecneHHTb KflA npeo6pa30BaHMa Ten/ioBoii sneprMM (aBnarameMca XMMMHecKoii anep- 
rMefi cropatoutero ron/iMBa) b MexaHnnecKyio Bbiwe 50 %. Ton/WBHbm 3/ieMeHT He MMeeT abm- 
wymnxca wacTeii (no KpafiHeM Mepe, BH/rpn caMoro 3/ieMeHTa), m noaTOMy ohh He noAHMHaioTcn 
33KOHy Kapwo. EcTecTBeHHO. ohm GyAyr MMeTb 6o/ibWMM. Hern 50 %, KI1A m oco6eHH0 304>eKTMB- 
Hbl npn ManblX Harpy3K3X. TaKMM 00pa30M, aBT0M06nnM C TOnnMBHblMM 3/ieMeHT3MM TOTOBbl 
CT3Tb (M ywe AOKa3a/lM 3T0) 6onee SKOHOMMHHblMM. HeM 06blHHbie aBTOMOfiM/lM B pea/lbHblX yc- 

nOBMflX ABMWeHMB. 

Ton/iMBHbiM 3/ieMeHT o6ecneHMBaeT Bbipa6oTKy aneKTpMHecKoro toks nocToaHHoro Hanpawe- 
hmb, KoropbiM MOJKeT Mcno/ib30BaTbCfl Ana npMBOfla b aeMCTBMe 3/ieHTpoflBMraTena, npM6opoB 
CMCTeMbi ocseateHMfl m flpyrnx anetcrpocncTeM b aBT0M06M/ie. MMeioTca HecKonbKo TMnoe ran- 
riMBHbix 3/ieMeHTOB, pa3nMsaKDiAMXcn Mcnonb3yeMbiMM xMMMHecKMMM npopeccaMM. Ton/iMBHbie 
aneMeHTbi oGmhho nnaccM4>MUMpyioTcn no TMny Mcnonb3yeMoro b hmx 3/ieKrponMTa, KOTopbiM ohm 
Mcnonb3yiOT. HeKOTopbie TMnbi ron/iMBHbix aneivieHTOB aenaioTca nepcneKTMBHbiMM ana npMMene- 
HMa mx b KaaecTBe cm/iobwx yciaHOBOK 3/ieKTpocT3HpMM, a APyrne Moryr 6biTb none3Hbi Ann 
ManeHbKMx nopTaTMBHbix ycTpoMCTB m/im Ann npMBOAa aBT0M06M/ieM. 

LUe/lOHHOM TOn/lMBHblM 3/ieMeHT — 3T0 OAHH M3 CSMblX nepBblX pa3pa60TaHHblX 3/ieMeHT0B. 
Ohm Mcnonb30BanMCb b KOCMMsecKOM nporpaMMe CLLIA, HanMHaa c 1960-x rr. TauMe rannMBHbie 
aneMeHTbi oneHb BocnpMMMHMBbi k 3arpa3HeHMio m noaioMy ohm Tpe6yioT oaeHb mmctoto boaopo- 
Aa m KMC/iopoAa. KpoMe roro, ohm oaeHb AoporM, m nosTOMy stot TMn TonnMBHoro 3/teMeHTa, cko- 
pee Bcero. He nafiAeT uiMpoKoro npMMeneHMa Ha asT 0 M 06 Mnax. 

TonnMBHbie aneMeHTbi Ha ocHOBe 4ioc(})ophom kmcaotw Moryr hsmtm npMMeHeHMe b crapMO- 
HapHbix ydaHOBKax HeBbicoKoPi moiuhoctm. Ohm paGoTaiOT npn AOBonbHO bwcokom TeMnepaType 
m nosTOMy rpe6yiOT AnMTenbHoro BpeMeHM Ana CBoero nporpeBa, mto Taioxe AenaeT mx He3(t)<J)eK- 
TMBHbiMM Ana MCnonb30saHMa b aBTOMoGn/iax. 

TBepAOOKMCHbie TonnMBHbie sneMeHTbi /lyawe noAXOABT Ana KpynHbix crapMOHapHbix reHepa- 
TopoB 3/ieHTpo3HeprMM. Korapbie MornM 6bi o6ecneMMBaTb aneKTpMMecrBOM 3aBOAbi mpm Hace- 
neHHbie nyHKTbi. 3tot TMn ran/iMBHoro 3/ieMeHTa pa6oiaeT npM oneHb bwcokmx TeMnepaiypax 
(OKono 1000 °C). BbicoKaa pa6oHaa TeMnepaTypa co3AaeT onpeAe/ieHHbie npo6neMbi. ho, c Apy- 
tom cropoHbi. MMeeTca npenMymecTBO — nap, npoM3B6AeHHbiM ran/iMBHbiM 3/ieMeHTOM, MoxreT 
6biTb HanpaeneH b TypGMHbi, HTo6bi Bbipa6oTaTb Go/ibuiee KO/iMsecTBO 3/ieKTpMMecTBa. B penoM 
3T0 y/iyamaeT cyMMapHyio a^eKTMBHOCTb CMCTeMbi. 

Oahs M3 HaaGo/iee MHoroo6eiMaioiAMx CMCTeM — npoTOHHO-oSMeHHbiM MeMfipaHHbiM TonnMBHbiM 
aneMeHT — nOMT3 (PEMFC — Protone Exchange Membrane Fuel Cell). B HacraaiuMM momcht stot 
TMn Ton/iMBHoro 3/ieMeHTa aB/iaeTca HaM6onee nepcneKTMBHbiM, nocKonbHy oh MoweT npMBOAMTb 
b ABMweHMe aBTOMo6MOM, aBToGycbi m Apyrne TpancnopTHbie cpeACTBa. 

B Ton/iMBHbix sneMeHTax npMMenaeTca 3neKTpoxMMMMecKM(i npopecc coeAMHeHMa boao- 
pOAa c KMcnopoAOM, nonyaaeMbiM m3 B03Ayxa. Ka« m b aKKyMynaTopHbix 6aTapeax, b Ton/iMB- 
Hbix anewieHTax Mcnonb3yioTca anenTpoAbi (TBepAbie aneKTpMMecKMe npoBOAHMKM) HaxoAamM- 
eca b aneKTpoiiMTe (3/ieKTpMMecKM npoBoAMMaa cpeAa), HorAa b koht3kt c OTpMpaTenbHbiM 
aneKTpoAOM Ohoaom) bxoamt MoneKynbi eoAopoAa, nocneAHMe pa3AenaioTca Ha npoTOHbi 
M 3/ieKTpoHbi. ripoTOHbi npoxoAaT nepe3 npoTOHHO-o6MeHHyio MeMGpany (nOM) Ha nonowM- 
renbHbiM aneKTpoA (kstoa) ronriMBHoro aneMeHTa. npoM3BOAa aneKTpMHecTBO. IIpomcxoamt 
xMMMsecKoe coeAMneHMe MoneKy/i boaopoas m KMcnopoAa c oGpaaoBaHMeivt BOAbi. KaK no- 
GoHHoro npoAyxTa stom peanuMM. EAMHCTBenHbiM bma Bbi6pocoB ot Ton/iMBHoro 3/ieMeHTa — 
boabhom nap (pnc. 8.9). 
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3neHT()HMecT80. npon3BeflenHoe ron/iMBHbi 
mm afieMeHTaMM. MomeT ncnonb3oaaTbcn a anew 
TpMHeCMOM TP3HCMMCCMM aBIOMOSMnft (COCTOMT 
ms npeo6pa30B3Tenfl aneKTposHeprMM m acMH- 
xpOHHoro flBMraienfl nepeMeHHoro TOKa) flnfl no- 
nvMeHMB MGxaHMMGCKOM SHeprMM flnfl npMBOfla 
b flBMweHMe aBroMo6Mnn. Pa6oTa npeo6pa30Ba- 
Tens 3/teKTpo3HeprMM aawiioMaeTcp b npeo6pa- 
30B3HMM nocTonHHoro aneKTpMMecKoro TOKa, 
np0M3BefleHH0r0 TOnnMBHblMM 3PGM6HT3MM. 
b nepeMeHHbiM tok, Ha kotopom pa6oTaeT tbto- 
BbiM sneKTpoflBMraie/ib TpaHcnopTHoro cpeflCTBa. 

npoTOHHO-o6MeHHan MeM6paHa Ton/iMB- 
Horo aneMeHTa (PEMFC) Mcnonb3yeT oflHy M3 
caMbix npocTbix peaKpMM nio6oro Ton/iMBHoro 
aneMeHTa (pmc. 8.10). 

CHanana paccMOTpMM. Kan ycTpoeH Ton- 
JIMBHblM 3/ieMeHT. 

Ahoa, oTpMuaie/ibHbiM nonioc TonnMBHOM aneM- 
KM (PMC. 8.11). npOBOflMT 3/ieKTpOHbl. KOTOpbie 
ocBo6o>weHbi ot soflopoflHbix MO/ieKyn. hto6w 
ohm MornM Mcno/ib30BaTbc« bo BHeibHeM aneK- 
TpMMecKOM Komype (periM). Ann ototo b HeM rpa- 
BMpyioTCB KaHaJibi. pacnpeflenaioiMMe boroqor 

paBHOMepHO no Bcefi noBepxHocTM KaianM3a- 
ropa. Karofl (nonowMTenbHbiM nomoc towimb- 
hom nnefiKM) MMeeT rpaBMpoBaHHbie waHa/ibi. 
KOTopbie pacnpeAenBK)T KMcnopoA no noBepx- 
hoctm KaianM3aTopa. Oh Tanwe npoaoAMT aneK- 
tpohu Ha3aA ot BHeaiHero KOMTypa (penn) 
AO KaTajiM3aTopa, rAe ohm Moryr coeAMHMTbCfl 
C BOAOpOAHbIMM MOHaMM M KMCAOpOAOM C 06pa- 
30BaHMeM BOAbi. 3ne«TponMT — npOTOHHO- 
o6MeHHan MeM6pana. 3to oco6biM MaTepnan. 
noxowMM Ha o6bi4HbiM nnacTMK. ho o6naAa- 
ioiumm cnoco6HOCTbio nponycKaTb nonowMTe/ib- 
ho 3apB>«eHHbie mohw m 6noKMpoBaTb npoxoA 
3TieKTpOHOB. 

KaTanM3aTop — cnepManbHbiM MaTepnan. 
KOTOpbiM oSnerMaeT peaupMio MewAy kmc/io- 
POAOM M BOAOPOAOM, KaTanM33TOp 06 b!HH 0 
M3roTaB/iMBaeTcn m 3 nnaTMHOBoro nopotuKa, 
HaHeceHHoro OMeHb tohkmm c/ioeM Ha yrnepo- 
AMcryio 6yMary m/im TKaHb. Kaiann3aTOp Aon- 
>Kew obiib aiepoxosaTbiM m nopMCTbiM, ana toto 
HT o6bi ero noBepxHOCTb Morna MancMManbHO 
conpMKacaTbCfl c boaopoaom m kmc/iopoaom. 
noKpbiTasi nnaTMHOM dopoHa KaranM3aTopa 
HaxoAMTca nepeA npoTOHHO-oSMeHHOM MeM6pa- 
mom (DOM). 


Co cmopouu auoOa 

2H z =>4H + +4e 

Co cmopouu KiimoOn 

O z + 4H + + 4e => 2H z O 

Pmc. 8.9. XMMMHeCKMe npopeccbi b TonnMB- 
hom aneMeHTe 



Pmc. 8.10. CxeMa ycTpoMCTBa Ton/iMBHoro 
aneMeHTa c npoTOHHO-o6MeHHoii MeM6pa- 
Hoii: 1 — aHOA; 2 — npoTOHHo-o6MeHHan 
MeMSpaHa (PEM): 3 — KaianM3aTop (Kpac- 
HblM): 4 — K3T0A 



Pmc 8.11. OTAenbMan nseima TonnMBNoro 
aneMeHTa 
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ra3oo6pa3Mbi* so/iopoA (H 2 ) noAaerca b TonAMBHbiM sAewieHT non AaeneHMeM co cropoHbi 
aHOAa. KorAa Monenyaa H ? bxoamt b KOHTaKT c n/iaTHHow Ha KaTann3aTope, ona paaAenneTCB Ha 
ABe nacTM, ABa nona (H + ) m Asa 3AeKTpoHa (e^). SneKTpoHbi npoBOAATCH nepe3 anoA, rAe ohh npo- 
xoaat nepe3 bhbujhmCI kohtyp (uenb), BbinoAHAA none3Hyio pa6ory (HanpHMep, npMBOAA b AeiScT- 
BHe 3neKTpOABMraTenb) H B03BpaUtaiOTCA CO CTOpOHbl KaTOAa TOnAMBHOrO 3AeMeHTa. 

TeM BpeMeHBM co CToponbi KaTOAa TonnMBiioro sneMeHTa ra3006pa3Hbiii kmcaopoa (0 2 ) npo- 
AaB/iMBaeTCfl nepe3 KaiaAH3aTop, rAe oh (JiopMMpyeT ABa aroMa kmcaopoas. KawAbiM ms stmx aro- 
mob MMeeT cMnbHbiPi OTpMpaTenbHbiM 3ap«A, KOTOpbiM o6ecneHMBaeT npmnweHHe Aeyx hohob H* 
Hepe3 MeM6paHy, rAe ohm ofibeAMHAioTCA c btomom KMcnopoAa m AByMn 3AeKTpoHaMM M 3 bhslu- 
Hero KOHTypa (penn) c o6pa30BaHHeM MoneKynbi boaw (H 2 0). 

3TB peaKUMB B OTAeAbHOM TOHAMBHOM 3AeMeHTe npOM3BOAMT MOLUHOCTb npM6AM3MTeAbHO 
0.7 Bt. HT06bi noAHflTb MOiiiHOCTb AO Tpe6yeMoro ypoBHA. Heo6xoAMMO o6teAMHMTb MHoro ot- 
AeAbHblX TOnAMBHbIX SAeMeHTOB, HT06bl CCjlOPMMpOBaTb 6aTapeiO TOflAMBHblX 3AeMeHT0B. 

ToriAMBHbie 3AeMeHTbi Ha ocHOBe nOM pa6oTaioT npn OTHocMTeAbHO hm3kom TeMnepaType 
(okoao 80 °C), a 3to 03HaHaeT, hto ohm Moryr 6biTb 6bicrrpo HarpeTbi ao pa6oneM TeMnepaTypbi m He 
Tpe6VKDT Aopornx CMCTeM OXAaWAeHMA. riOCTOflHHOe COBepLUeHCTBOBaHMe TeXHOAOTMM M MaTepnaAOB. 
MCnOAb3yeMblX B 3TMX SAeMeHTaX, n03B0AMAM npM6AM3MTb MX MOlAHOCTb K ypOBHK). KOTAa 6aTapefl 
T3KMX TOnAMBHbIX 3AeMeHTOB, 33HMM3IOmaA He 60 AbUjyi 0 HaCTb 6ara>KHMKa 3BT0M06 mAA, MOWeT 
oSecneHMTb 3HeprMio. HeofixoAMMyio aaa npMBOAa aBTOMoSMAn. 

Ha npoTflweHMM nocAeAHMX ner 6oAbWMHCT- 
BO M3 BeAytUMX MMpOBbIX RpOM3BOAMTeAeM 3BT0- 

Mo6MAeM (DaimlerChrysler, GM, Ford, Honda, 
Toyota m ap ) MHBecTMpyioT 6oAbujMe cpeACTBa 
B pa3pa60TKy KOHCTpyKpMM aBT 0 M 06 MAeM, MC- 
noAb3y(oii(MX TonAMBHbie 3AeMeHTbi. K 1999 r. 
MHOrMe M3 npOM3BOAMTeAeM aBT 0 M 06 MAeM npo- 
AeMOHCTpMpOBaAM aBTOMOfiMAM Ha TOnAMBHbIX 
sneMeifrax c yAOBAeTBopMTenbHbiMM moiahoct- 
HblMM M AMHaMMHeCKMMM XapaKTepMCTMKaMM, XO- 
TB OHM MMeAM AOBOAbHO BbICOKylO CTOMMOCTb. 
COBepmeHCTBOBaHMe KOHCTpyKMMM T3KMX 3BT0- 
MofiMneM npoMcxoAMT oneHb MHTeHCMBHO. 

KoMnaHMB DaimlerChrysler b 1994 r. Bnep- 
Bbie npeACTaBMAa MMKpoaBTo6yc NECAR I Ha 
TOnAMBHbIX SAeMeHTaX, B KOTOPOM OCTaBaAOCb 
MeCTO TOAbKO AAA BOAMTeAA, 3 BCe OCTSAbHOe 
npOCTpaHCTBO 3aHMM3A 3KCnepMMeHTaAbHbl(i 
cmaobom y3en. flpyroM aBT 0 M 06 MAb NECAR V 
M3roTOBAen na 6a3e aBTOMo6Mnn Mercedes- 
Benz A-KAacca, npMneM sen cmaobsa ycranoBKa 
BMecTe c TonAMBHbiMM 3AeMeHTaMM pacnono- 
weHa noA ooaom asTOModMAfi (pnc. 8.12). 

Tanoe KOHCTpyKTMBHoe peuieuMe paeT B03- 
MOIKHOCTb pa3MeCTMTb B caAOHe aBT 0 M 06 HAA we- 
Tbipex nacca>KMpoB m 6a raw, 3Aecb b KanecrBe ron- 
AMBa AAA aBTOMOOMAA MCnOAb3yeTCA He BOAOpOA. 
a MeTaHOA. MeTaHOA c noMoiMbio pepopMepa (ycr- 
poMCTsa, nepepadaTbiBaiomero MeraHOA b boao- 
poA), npeoOpaayeTCH b boaopoa, Heo6xoAMMbiM aha 
RMT aHMA TOnAMBHOrO 3AeMeHTa. Hcn0Ab30BaHMe 



PMC. 8.12. ABTOM 06 HAb Ha TOnAMBHbIX 3AO- 
weHTax npoM3BOACTBa DaimlerChrysler M3- 
roTOBneH Ha 6a3e Mercedes A-KAacca, mc- 
noAb3yeT CHAOByto ycTaHOBKy, pacnono- 
weHHyto nofl nonoM aBTouo6MAB 



Pmc. 8.13. ABTOMo6M/ib Honda FCX Hcnonb- 
3yeT aab ABMweHMn aneKTpMHecKyio 3Hep- 
tmk). nonynaeMyio c noMOU(bK> TOnAMBHbIX 
aneMeHTOB 
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Puc. 8.14 KoHuenTya/ibHbiH aBTOMo6H/ib Hy Wire KOMnaHMM General Motors MMeeT cm/io- 


eyio ycTaHOBKy Ha Ton/iMBHbix aneivteHTax 

pecJ)opMepa Ha 6opty aBT0M06nnn paer B03M0W- 
HOCTb ncnonb30BaTb b KanecTBe ron/iMBa npaKTH- 
MecKM nio6bie ymeBOflopoflbi. hto no3BonfleT 3a- 
npaBnnTb aBTOMofinnb na Ton/iMBHbix aneMeHTax, 
ncno/ib3yfl HMetomytoca ceTb 3anpaBOK. TeopeTM- 
seCKM TOn/lHBHbie 3neMeHTbl He npOH3BOASiT HHHe- 
ro. KpoMe 3/ieKTpnMecTBa h boaw. Dpeo6pa30Ba- 
Hue ronnuBa (6eH3MHa mam MeiaHO/ia) b BOflopofl, 

Heo6xoflnMbm Ansi TonnnBHoro 3/ieMeHTa. He- 
CKonbKO CHHwaeT 3Ko/iornHecKyio npnBneKaTenb- 
HOCTb Taxoro aBT0M06n/is. AnbTepHaTHBa 3aK/iio- 
HaeTcn b ncnonb30BaHnn b aBT0M06nne cwararo 
h/ih oKHmeHHoro Boflopopa. ho b otom cnynae 3a- 
npaBKa aBTOMo6n/in He HacronbKO yA06Ha, m. xots 
b neKOTOpbix cTpaHax (CLUA, flnoHHSi, TepMaHMs) 
ywe cymecTByiOT BOAopoflHbie 3anpaBKH, hx hbho 
H eAoerraTOMHo A^si tunpoKoro pacnpocTpaHeHHn 
BOAOpOAHbIX aBT0M06H/ieH. PaHO HAH n03AH0 Ha- 
cTynm MOMeHT, HorAa 6eH3MH crraHeT oneHb Aopo- 
thm, a ocHOBHbie 3anacw Het})Tn HcnepnaioTca. 

KpoMe roro. ncnonb30BaHne 6eH3nna Mano no- 
MOweT b peiiieHHH npo6/ieMbi c BblSpOCaMM CO2. 

HcnoAb30BaHHe BOAopoAa Mowei CAenaTb cucre- 
My na ron/iHBHbix aneMeHTax ropa3AO npome. ho 
noTpe6yei peuieHns orpoMHbix npofineM b cbb3h 
c xpaneHMeM ron/inBa. ero nepeAaHM n pacnpeAe- 
neHHS, a Tatoxe Bbino/iHeHHfl <rrpornx Mep no 6e3o- 
nacHOCTvt. 

KoMnaHHfl Honda, Koropafl 3aHHMaeTcsi ron- 
nuBHbiMM aneMewaMH c 1989 r., n3roTOBnna 
b 2003 r. He6onbUjyio napWMG aBT 0 M 06 n/ieH 
Honda FCX-V4 c nporoHHO-o6MeHHbiMH TonnHB- 
HbiMH 3neMenTaMn MeMdpaHHoro Tuna (JjnpMbi 
Ballard. 3th ron/iHBHbie 3/ieMeHTbi BbipadaTbiBaioT 78 kBt aneKTpHsecKOH mouihocth. a Ansi npnBO- 
Aa BeAyuiHx Konec ncno/ib3yioTca mroabie 3/ieKTpoABHraie/iH MomHOCTbio 60 kBt h c KpyramHM mo- 
MeHTOM 272 H-m. ABT 0 M 06 H/ib Ha Ton/iHBHbix 3/ieMeHTax, no cpaBHeHHio c aBTOMo6HaeM TpaAnun- 
ohhoh cxeMbi, HMeeT Maccy npHMepno Ha 40 % MeHbiuyio. hto ooecnenHBaeT eMy owiMHHyio AHHa- 
MH«y, a 3anac cwaroro BOAopoAa AaeT B03Mox<HOCTb npooera ao 355 km. 



Phc. 8.15. llJaccM aBTOMo6Mnn Hy Wire 
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Pmc. 8 . 16 . KoivinaHMH BMW coeMecTHO c <J>np- 
moh Magna Steyer pa3pa6oTana kohctpyk- 
UMto "6e3onacHorO" TonnMBHoro 6a«a Ann 
OKHweHHoro BOflopofla: 1 — 3anpaBOHHoe 
ycrpoMCTBo; 2 — HapywHbiii 6an; 3 — onopw; 
4 — flamwK ypoBHs; 5 — BHyipeHHMM 6aK; 
6 — 3anpaB0HHaB nnHMfl; 7 — M3onsuMB m Bany- 
yM; 8 — HarpeBaTent>; 9 — KpenewHafl Kopo6Ka 



Pmc. 8.17. McnbiTaHun na 6e3onacHOCTb ae- 
tomo6m/ib BMW 750 hL no cyiqecTByioiitMM 
MeTOflMKaM noATBepflunw 6e3onacHOCTb mc- 
no/ib30BaHns Ton/iMBHoro 6ana c mhakhm 
boaopoaom 



Pmc. 8.18. BMW 750 hL — nepBbiM b Mupe 
CepMMHbIM aBTOM06H/lb C TOn/lHBHbIM 3/ie- 
MeHTOM BMeCTO 3KKyMynBTOpHOM 6aT3peM 


ABTOMofiMnb Honda FCX — nepebiM b MMpe aB- 
TOMOOMPb Ha TOnPMBHblX 3/ieMeHTax. KOTOPbIM 
npowen rocyAapcTBeHHyio cepTM<}>MKauMio 
B CLUA. ABT 0 M 06 M/ 1 b CepTM(t)MUMpOBaH no HOp- 
Maw ZEV — Zero Emission Vehicle Obtomo- 
6Mnb c HyneBbiM 3arpH3HeHMeM). KoMnaHMB 
Honda He co6npaeTca nowa npoaaBaTb 3 tm bb- 
tomo6mpm, a nepeaaer nopBAKa 30 3btomo6m- 
nePl B AM3MHT B UJT. KanMCjjOPHMfl M T. TOKMO. Tfle 
ywe cymecTByeT MH^pacTpyKTypa BOflopo/jHbix 
3anpaB0K. 

Bo/ibiuMe Mcc/ieflOBaHMM no pa3pa6oTKe m co- 
3flaHMio aBT 0 M 06 MneM Ha TonnMBHbix aneMeHTax 
npoBOflMT HOMnaHMn General Motors (pmc. 8.14). 
npM C03fl3HMM KOHUenTya/lbHOTO aBT 0 M 06 MAB 
GM Hy Wire 6bino nonyneHO 26 naTeHTOB. 

OcHOBy aBTOMo6nn« cocTaBnseT ct>yHKpM0- 
Ha/ibHas nnaT<J)opMa <pnc. 8.15) to/hamhom 
150 mm. BHyTpM n/iaT(t>opMbi pacnonaraioTCB 
6annoHbi ana BOflopofla. CMnoBaa yciaHOBKa 
Ha ToruiMBHbix 3/ieMeHTax m CMCTeMbi ynpaBne- 
hms aBT 0 M 06 M/iM, Mcnonb3yioiAMe HOBeixuiMe 
TexHonorMM aneKTpoHHoro ynpaBneHMB no 
npoBOflaM. LUaccM aBT 0 M 06 Mnn Hy Wire npeA- 
cTaB/ifieT co6om nnaicfiopMy He6onbinoM ron- 
UlMHbl, B KOTOPOM 3aK/ll0HeHbl BCe OCHOBHbie 
3/ieMeHTbi KOHCTpyKLiMM aBT 0 M 06 nnB: 6anno- 
Hbi a™ BOAopoAa, ronnMBHbie 3/ieMeHTbi, ar<- 
KyMy/lHTOpbl. 3/ieKTpOABMraTe/1M M CMCTeMbi 
ynpaBneHMB. TaKOM noAXOA k KOHCTpyKUMM a a- 
eT B03M0WH0CTb b npopecce SKcnnyaiauMM 

MBHBTb Ky30Bbl 3BT0M06MBB 

KoMnaHMB TaKwe npoBOAMT McnbiTaHMS 
onbiTHbix aBTOMo6MneM Opel Ha rannMBHbix 
aneMeHTax m npoeKTMpyeT 33 boa no npoM3- 
BOACTBy TOnAMBHblX 3neMeHT0B. 

ripo6neMe Mcnonb30BaHMa BOAopoAa b Ka- 
iecTBe rannMBa abb aBTOMo6MneM yflenneT mhoto 
BHMMaHMB KOMnaHMB BMW. COBMeCTHO C (f>Mp- 
mom Magna Steyer. M3BecTHOM cbommm pa6oia- 
mm no Mcnonb30BaHMio OKMweHHoro boaopoab 
b KOCMMsecKMx MccneAOBaHMBX, BMW pa3pa6o- 
Tana TonnMBHbiM 6aK Ann cfKMwenHoro BOAopoaa, 
woTopbiM MoweT Mcnonb30BaTbca Ha 3btomo6m- 
BBX (PMC. 8.16). 

KoMnaHMB nposena cepMio McnbuaHMM Ha 6e- 
3onacHocTb KOHCTpyKUMM no craHAapTHbiM Men> 
AMKaM m noATBepAMna ee HaAewHoctb (pmc. 8.17). 

B ceHTB6pe 2002 r. Ha aaTocanone bo 4>paHi<4>yp- 
Te-na-MaMHe (fepMaHMB) 6bin noKaaaw 3btomo- 
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Pmc. 8.19. TonjiMBHbiH 3/ieMeHT aBTOMo6M/w BMW 750 hL He npeeocxoAMT pa3MepaMM 

06bl4HblM CBMHUOBO-KMOlOTHblH aKKyMy/IBTOp 


6wib Mini Coopei Hydrogen. KoropbiH ncno/ib3yeT 
b KanecTBe ron/WBa cmnweHHWH boaopoa. Ton/iMB- 
Hbin 6a k 3Toro aBTOMo6nnn 3aHHMaeT Tanoe we 
MeCTO, K3H n 06bl4HblM 6eH306aK. BOAOpOA B 3TOM 
aBT 0 M 06 n/ie ncnonb3yeTCfl He abb Ton/iMBHbix 
3/ieMeHTOB, a b KanecTBe Tonnuea abb ABC. 

B 2003 r. c()HpMa BMW o6bBBH/ia o Bbinyc- 
Ke nepBoro cepnMHoro aBT 0 M 06 nnn c TonriHB- 
HbiM 3/ieMeHTOM BMW 750 hL (pnc. 8.18). Ba- 
Tapes ronnuBHbix aneMeHTOB Mcno/ib3yeTCfl 
BMecTO TpaAHUHOHHoro aKKyMynBTopa. 

3TOT 3 BT 0 M 06 HAb HMeeT 12-LlHJlHHAPOBblH /lfl BMW np0M3B0flMTCB P 060 T 0 M. BOflMTeflb 
ABHraie/ib BHyrpeHHero cropaHna, pa6oiaio- He ysacTByeT b stom npouecce 
iahm Ha BOAopoAe. a TonnuBHbiM 3/ieMenT cjiy- 

wmt a/ibiepHaTHBOH o6bi4HOMy aKKyMynsTopy, o6ecneHHBaa B03M0>KH0CTb paOoTbi KOHAHiinoHe- 
pa h APyrnx noTpe6HTeneH 3nei<Tpo3HeprHM npn ABHTe/ibHbix croviHKax aBTOMo6M/in c Hepa6oia- 
ioiahm ABkiraieneM (pnc. 8.19). 

3Ta we cJwpMa BMW pa3pa6oTana TaKwe po6oTH3npoBaHHbie 3anpaBOHHbie ko/iohhh, koto- 
pwe o6ecneHHBaK3T 6bicTpyio m 6e3onacHyio aanpaBKy aBTOMo6HneH cwnweHHbiM boaopoaom 

(pnc, 8.20). 

noBBneHMe b nocneAHMe rogbi 6o/ibworo KO/innecTBa pa3pa6oroK, HanpaB/ieHHbix Ha co3- 
A3HHe 3 BT 0 M 06 H/ieH. HCnO/lb3yKDlMHX anbTepHaTHBHbie BHAbl TOnnHBa H a/lbTepHaTHBHbie CH- 
noBbie ycianoBKH. CBHAeie/ibCTByeT o tom. hto ABHraie/iM BH/rpennero cropanH*. Koropwe 
AOMHHupoBam-i Ha asT 0 M 06 n/iflx b TeneHne npotueAwero croneTHfl. b KOHue kohuob yciynsn 
Aopory 6onee HMCTbiM aKonornHecKH. ac[)tJ)eKTMBHbiM h 6ecujyMHbiM HOHCTpyKUHSM. Hx wnpo- 
Koe pacnpocTpaneHMe Ha AaHHbin MOMeHT CAepwHBaeTcn He TexHHHecKHMH. a. cnopee. 3koho- 
MHHecKHMM h copna/i b HbiMH npo6neMaMM. Ana hx wnpoKoro npHMeneHHB H eo6xoAHMO coa- 
AaTb onpeAenennyK) HH^pacrpyKTypy no paaBHTMK) nponsBOACTBa anbrepHaiHBHbix bhaob 
Ton/iMBa. coaAaHHto h pacnpocipaHenHW hobbix aanpaBOHHUX craHUHH h no npeoAonennK) PB fl a 
ncHxonorHsecKHX 6a P be P 0B. Hcno/ib30B3HHe BOAopoga a KanecTse aBTOMOonnbHoro Toniinea 
noT P e6yeT peweHHB BonpocoB xpaHeHH*. AOdaBKH h pacnpeAeneHHB, c npHHBTHeM cepbesHbix 
Mep 6e3onacHocTH. 

TeopeTHHecKH boaopoa AocTynen b neorpaHHHeHHOM KonHHecTse. ho ero nponaBOACTBo 
sB/iHeTcn secbMa aneproeMKHM. KpoMe roro. abb nepesoga aBTOMo6n/ieH Ha pa6oiy Ha boao- 
Poahom ronnHBe Heo6xoAHMO nponsBecTH A Ba eo/ibiunx HSMeneHnn cMCTeMbi nHTaHnn. cHana/ia 
nepeseciH ee pa6oiy c 6eH3HHa Ha MeTaHon, a saieM, b TeneHne HexoToporo BpeMeHH m na bo¬ 
aopoa. npoHAeT eme HeKOTopoe BpeMn. nepeA reM nan stot eonpoc 6yAet peureH. 
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§53 


flPOB/lEMbl yTM/lM3AUMM CTAPbIX ABT0M06M/1EM 


Bepyipae aBT0M06MnbHbie CTpanu HecKo/ibKo pecaTMneTMPi TOMy na3ap CTo/iKHynMCb c npoSneMOM 
yTn/iM3aumi ciapbix aBT0M06n/ieM, n3MoujeHHbix 3anacHbix nacrei* m OTpafioTaHHbix SKcnnyaTauM- 
OHHbix mMpKOCTefi. npo6/ieMa nocroaHHO o6ocTpaeTca, nocKO/tbKy KO/insecTBO cnncbiBaeMbix 
aBT0M06n/ieii yBenMHMBaeTca. 3to CB«3aHO c no/iMTMKoPi 3BTOMo6MnecTpoMTe/ibHbix (|)mpm. Ha- 
npaeneHHOii (m3 KOHMypeHTHbix cooBpaweHMM) Ha cHMweHne cpokob nocTaHOBwn na npoM3sopcTBo 
HOBbix aBT0M06HneH, hto npoBOUMpyeT noTpeBMTena same (KaMtpbie 3-5 neT) ncmynaTb hobwm 
aBTOMOfin/ib h. cnepoBare/ibHO. npopaBaTb mam cpaBaTb Ha yTMPM3auMio crapbiM. 

Harpy3Ka Ha OKpywaiomyio cpepy ot Maccw cnMcaHHbix aBTOMo6M/iePi 3acTaBMna aBTOMo6MPb- 
HbiH mmp pa3pa6oiaTb KOHpenuMio «>«M3HeHHoro uMKaa" aBTOMo6Mna (The Total Life Cycle — TLC). 
OcHOBHas npea paHHOM KOHuenunn — o6ecnesnTb MaKCMMa/ibHO B03Mo>KHoe noBTopHoe mc- 
no/ib30BaHHe peTanePi, MaTepnanoB CTapwx aBT 0 M 06 M/iePi (Recycling), hto paccMaipHBaeTcs KaK 
B03MO>KHOe: 

— noBTopHoe Hcno/ib30BaHMe nacTM peTanePi h y3/ioB aBTOMo6M/ia; 

— ncno/ib30BaHHe MaTepnanoB craporo aBTOMo6M/ia nocne H3Me/ibHeHHs h o6pa6oTKM pna no- 
nyneHMH HOBbix HOHcrrpyKUMOHHbix MaTepnanoB (HanpHMep, nepennaBKa MeTa/i/iOB); 

— nonyseHMe TennoBoPi 3Heprnn 3a cneT cwMraHMH HeKoropbix 3/ieMeHTOB ciaporo aBTOMo6n/if). 
B HacToaipee BpeMa oko/io 75 % Maccw eBponePiCKMx aBTOMo6MnePi Bbinycna nocne 1987 r. 

nparopHO pna noBTopHoro ncno/ib30BaHHB. Ho 25 % Maccw Kawporo ciaporo aBTOMo6Mna nona- 
paeT na CBa/iKy, hto HenpneMneMo wan c SKonorMnecKoPi, ran m c 3kohommh6ckom tohkh 3peHMa, 
Ann yMeHbweHMfl 3 tom ponn crpanbi EBponePicKoro coo6ipecTBa (EC) npMHanM qe/ibiii pap Hopiua- 
thbhwx flonyMeHTOB (eBponePiCKMe HopMbi, pupeKTHBa EC), HanpaeneHHwx Ha peanM3auMio kom- 
nneKca MeponpMBTMM, Korapbie no3BonaT noBTopHO Mcnonb3oaaTb po 95 % Maccbi aBT0M06Mna. 
OflHO M3 BawHePuuMx nanpaBneHMM paHHoPi nporpaMMW — co3paHMe KOHCTpyKUMM hobwx aero- 
Mo6MnePi, opMeHTMpoBaHHbix Ha nocnepyioipyio yTMnM3auMio. 3 to MoweT 6biTb o6ecneneHO TpeMs 
nyTRMM: 

pa3pa6oTKa KOHCTpyKUMpi peTanePi, npMropHbix pan noBTopHoro Mcnonb30B3HMa; 

— Mcno/ib30BaHMe MaTepnanoB. npMropHbix pna noBTopHoro Mcnonb308aHMa; 

— Mcnonb30BaHMe b KOHCTpyKUMM hobwx aBT0M06MnePi peTa/iePi. nonyneHHbix npn nepepa6oTKe 
crapwx. 

B CBB3M C 3TMM aBT 0 M 06 MneCTp 0 MTenbHbie KOMnaHMM MCnonb3yiOT B KOHCTpyKUMM HOBbIX 3BT0M0- 
OMpen /ierKopa3teMHbie coepMHeHMa (pna cHMweHMa 33TpaT Ha pa36opKy). npoetcrMpyioT peTa/iM 
no npMHUMny »opHa peTanb — opmh MaTepMan-, crapaioTCH pa3yMHo orpaHMHMTb KOPMnecTBO Ma- 
TepManoB s ophom aBTOMoOnne, MCKPiOHaiOT m 3 KOHCTpyKUMM oco6o BpepHbie MaTepnanw (cbm- 
Heu, piyrb, KapMMM m t. p.). 

Ana oBnerneHMa pa36opKM aBT0M06nnePi m coptmpobkm peTanePi c 2000 r. a EC BBepeHa epn- 
naa MapKMpoBKa peTanePi hobwx aBTOMoOMnePi, a 3aBopw-M3roTOBMTenM o6a3anbi pna Kawpoii 
BbinycKaeMOM Mopenn aBTOMoBana pa3pa6aTbiBaTb MHcrpyKUMM no ero pa36opKepna nocnepyioipeM 
nepepa6oTKM. 
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>nc. 2.45. ycTpowcTBO Hepa36opHoro (a) 
i pa36opHoro (6) no/iHonoTosHoro o6i>eMHO- 
iAcop6npyK>mero Mac/iRHoro <J>n/ibTpa: 

L — Kopnyc; 2 — LUTopa (<J>n;ibTpyiomMM 3/ie- 
/lem); 3 — nepenycKHOW K/ianaH; 4 — npoin- 
iOApeHa>KHbm wanaH; 5 — ripoTHBOc/iMBHOki 
oianaH; 6 — nyrb Mac/ia npn OTKpbiTMM nepe- 
lycKHoro KnanaHa; 7 — KaHa/i c/iMBa Mac/ia 
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